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Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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Certain defects in the international application 

Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



rational application No. 

PCT/JP99/04622 



I. Basis of the report 



□ 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 

pages 

pages 

I I the claims: 

pages 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

. , filed with the demand 



^ , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation fijmished for the purposes of international search (under Rule 23. 1 (b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation fiimished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminar>' examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. I I The amendments have resulted in the cancellation of: 

the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



□ 
□ 
□ 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 

* ' — ' beyond ihe disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 

and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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Intej(||^nal application No. 
PCT/JP 99/04622 



V. Reasoned statement under Article 35(2) with regard to novelt>, inventive step or industrial applicabUit>'; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-31 



1-31 



1-31 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

Document 1: Shigeki Shichijo et al . , ''A gene encoding 
antigenic peptides of human squamous cell 
carcinoma recognized by cytotoxic T 
lymphocytes", J, Exp. Med- (February 2 1998), 
Vol. 187, No. 3, pp. 277-288 

Document 2: Rui Goohara et al . , ^Histocompatibility 

leukocyte antigen-A2402-restricted cytotoxic 
T lymphocytes recognizing adenocarcinoma in 
tumor infiltrating lymphocytes of patients 
with colon cancer", Jpn. J. Cancer Res. 
(February 1997), Vol. 88, No. 2, pp. 198-204 

Document 3: Takahiro Nagase et al . , Prediction of the 

coding sequences of unidentified human genes. 
IV. The coding sequences of 40 new genes 
(KIAA0121-KIAA0160) deduced by analysis of 
cDNA clones from human KG-1", DNA Res. (Aug. 
1995), Vol. 2, No. 4, pp. 167-174 

Document 4: P. Yotnda, "^Cytotoxic T cell response against 
the chimeric ETV6-AML1 protein in childhood 
acute lymphoblastic leukemia", J. Clin. 
Invest". (July 1998), Vol. 102,"No"."2, pp. 
455-462 

Document 5: Takenori Takahashi, ^Recognition of gp43 

tumor-associated antigen peptide by both HLA- 



THIS PAGE BUNK (uspto) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



lrilej^j|5nal application No. 
PCT/JP 99/04622 



A2 restricted CTL lines and antibodies from 
melanoma patients". Cellular Immunology (Jun 
15 1997), Vol, 178, No. 2, pp. 162-171 

The invention described in Claims 1-31 involves an 
inventive step relative to Documents 1-5 cited in the 
international search report. Documents 1-2 do not disclose 
a protein comprising the amino acid sequence given in SEQ 
ID NO: 1 or DNA comprising the nucleotide sequence given 
in SEQ ID NO: 2 or a cancer antigen which is a partial 
peptide thereof and is recognized by cytotoxic T cells by 
binding with HLA antigen, and this feature could not be 
derived easily by a person skilled in the art from 
Document 1-5. 




THIS PAGE BLANK (uspto) 



. 09/763985 

r: ,^ec'd PCT/PTO 2 8 FEB 2001 



(translation) 



INTERNATIONAL FORM 



NAME AND ADDRESS 
OF DEPOSITOR 



BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF 
MICROORGANISMS FOR THE PURPOSES OF 
PATENT PROCEDURE 

RECEIPT IN THE CASE OF AN ORIGINAL 
DEPOSIT 

issued pursuant to Rule 7. 1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page. 



NAME: Kyogo Itoh 



ADDRESS: 2-25-9, Keyaki-dai, Kiyama-cho, 
Miyaki-gun, Saga-ken, Japan 



1. IDENTIFICATION OF THE MICROORGANISMS 



Identification reference given by the 
DEPOSITOR 

esophageal cancer cell line KE-4 



(Deposit No.) 
FERM BP-5955 



2. SCIENTIFIC DESCRIPTION AND PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under I above was accompemied by: 

■ a scientific description 

■ a proposed taxonomic designation 



3. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism as identified under 1 
above, which was received by it on May 23, 1997 (dated of the original deposit). 



4. RECEIPT OF REQUEST FOR TRANSFER 



This International Depositary Authority received the microorganism as recited in the above 
item 1 on , (dated of the original deposit) and then received a request for 

transfer the original deposit to International deposition under Budapest Treaty 



on 



5. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: National Institute of Bioscience and Human-Technology Agency of 
Industrial Science and Technology 

Dr. Michio Oishi, Director- General. 

Address: 1-3, Higashi 1-chome, Tsukuba-shi, Ibarsiki-ken, 305, JAPAN 

May 23, 1997 
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BUDAPEST TREATY ON THE INTERNATIO- 
NAL RECOGNITION OF THE DEPOSIT OF 
MICROORGANISMS FOR THE PURPOSES OF 
PATENT PROCEDURE 

RECEIPT IN THE CASE OF AN ORIGINAL 
DEPOSIT 

issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOS ITARY AUTHORITY 
i d e n t i f i e d a t the bottom of this 
page. 
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A. |g|^05JS-r-55J-if<^5>^ X®^1#S^5^IS (IPC) ) 

Int. CI* C12N 15/12, C12N 5/10. C12P 21/02, C07K 14/47, C07K16/30, A61K 31/70, A61K 48/00, A61K 38/17, 
A61K 39/00, A61K 35/12 
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SwissProt/PIR/CeneSeq MEDLINE(STN) REGISTRY (STN) Genbank/EMBL/DDBJ/GeneSeq WPI (DIALOG) BIOSIS (DIALOG) 











Slrigeki Shichijo et al. "A Gene Encoding Antigenic Peptides 
Q£ Human Squamous Cell Carcinoma Recognized by Cytotoxic T 
^mphocytes" J. Exp. Med (Febryary 2, 1998) Vol. 187. No. 3 P. 277-28 


1-31 




Rumi Gohara "Histocompatibility Leukocyte Antigen-A2402-res 
tricted Cytotoxic T Lymphocytes Recognizing Adenocarcinoma, i 
n Tumor-inf iltrating Lymphocytes of Patients with Coiono Can 
cer"Jpn. J. Cancer Res (February ,1997) Vol. 88 No. 2 P. 198-204 


1-31 
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Takahiro Nagase "Prediction of tha Coding sequences of Unid 
entified Human Genes. IV. Tha Coding of 40 New Genes (KIAA0121- 
KIAAO 160) Deduced by Analysis of cDAN Clones from Human Cell 
Line KG-l" J. Clin. Invest. (August 1995) Vol. 2 No. 4 P. 167-174 
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p. Yotnda "Cytotoxic T cell Respone against the Chimeric ETV 
6-AMLl Protein in Childhood Acute Lymphblastic Leukemia" J. C 
lid. Invest. (July 1998) Vol. 102 No. 2 P. 455-462 

Takenori Takahashi "Recognition of gp43 Tumor-Associated An 
tigen Peptide by both HLA-A2 Restricted CTL Lines and Antibo 
diesfrom Melanoma Patients"Cel.lular Immuunology 
(June 15. 1997) Vol. 178 No. 2 P. 162-171 
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iSC^ 1 : Shigeki Shichijo et al. "A Gene Encoding Antigenic Peptides of Human 
Squamous Cell Carcinoma Recognized by Cytotoxic T Lymphocytes'' 
J. Exp. Med(Febryary 2, 1998) Vol. 187. No. 3 P. 277-288 

'X^2 : Rumi Gohara ''Histocompatibility Leukocyte Antigen-A2402-restricted 
Cytotoxic T Lymphocytes Recognizing Adenocarcinoma in 
Tumor-infiltrating Lymphocytes of Patients with Coiono Cancer" 
Jpn. J. Cancer Res (February , 1997) Vol. 88 No. 2 P. 198-204 

;iCSfe3 : Takahiro Nagase "Prediction of tha Coding sequences of 

Unidentified Human Genes. IV. Tha Coding of 40 New Genes (KIAA0121- 
KIAA0160) Deduced by Analysis of cDAN Clones from Human Cell Line 
KG-1"J. Clin. Invest. (August 1995) Vol. 2 No. 4 P. 167-174 

:5;Sfe4 : p. Yotnda "Cytotoxic T cell Respone against the Chimeric ETV6-AML1 
Protein in Childhood Acute Lymphblastic Leukemia" J. Clim. Invest. 
(July 1998) Vol. 102 No. 2 P. 455-462 

:SCSfe5 : Takenori Takahashi "Recognition of gp43 Tumor-Associated Antigen 
Peptide by both HLA-A2 Restricted CTL Lines and Antibodiesfrom 
Melanoma Patients"Cellular Immuunology (June 15.1997) Vol.178 No. 2 
P. 162-171 
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(72) ^PJ^ 

^m^1&(ITOH, Kyogo)[JP/JP] 
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ft^»^t*SC^^±(SUMITOMO PHARMACEUTICALS 
COMPANY, LIMITED)[JP/JP] 
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Osaka, (JP) 
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(74) iXMA 

WUj ^(AOYAMA, Tamotsu et al.) 

T540-0001 >:P^i^;»^ISm'f'*[E:ig^lTg3#7^ 
IMPfcVl- ^\Um'^^^?Ji Osaka, (JP) 

(81) If ^11 AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, ES, FI, GB, GD, GE, 
GH. GM, HR, HU, ID, IL. IN, IS, JP, KE, KG, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, 
PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, 
US, UZ, VN, YU, ZA, ZW, ®:tlt|i!$fF (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPIItfF (BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG), 
ARIPO#ff (GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), 
^ i^T^WF (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



(54)Title: NOVEL TUMOR ANTIGEN PROTEIN SART-3 AND TUMOR ANTIGEN PEPTIDE THEREOF 

(54)^p^o^# mm^mmtjim^'^^^i^^KsART-s. :ts^xj^^<Dmmtfim^y'f' 



(57) Abstract 

A novel tumor antigen protein; its gene; a tumor antigen peptide derived from this tumor antigen protein; derivatives of these 
substances; and remedies, preventives, diagnostics, etc. for tumor with the use of these substances in vivo or i?i vitro. 
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mk^t^hh. mmmm^•^^•f^Tmf^(Dmm:m^^'l^^i^^x^^^^ o. Nati. 

Cancer. Inst. , 86:1159 , 1994) o 

-r^^c^tJ^CT L{S, T»^^ft: (TCR) ^fflV^T. fltS^liI^.-<-7°^ K <b 
th^^-^^ K i: ^Sffii^ig-a-itlET-m-^^iJ' ^ I (MH C ^ ^ >^ I irCi^. 
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m-r^ ^ <t J: (9 . mmm^(Di^[Hmm<mm^c t l ^mm^^^i^mmi)^-^ 

^^^"'"^K^t h ^ 9 y -'^mm^^hm:^Lti (science , 254:1643, 1991) „ 

100 (J. Exp. Med., 179:1005, 1994) . MART-1 (Proc. Natl. Acad. 
Sci.USA, 91:3515, 1994) . ^u^/^^if (J. Exp. Med. , 178:489 , 1993) 

i^mm-r^mGEmm<^>^<^mm a. Exp. Med. , 179:921 , 1994) , mm!^m(^ 

^^T ^ ymmm^W-^l3-:l3y'z^>- (J.Exp.Med. , 183:1185, 1996) . CDK4 

(Science, 269 : 1281, 1995) 7bm^ thXl ^ ^ . ^ti^ ^ ^ y 

(7)mmm.mi^>^y<^mtLxn. HER2/neu (J.Exp.Med., 181:2109, 
1995) , p53 (m^m) (Proc. Natl. Acad. Sci.USA, 93:14704, 1996) fj:t^(D 
^mBT-M^. CEA (J. Natl. Cancer. Inst. , 87:982, 1995) , P S A (J. 
Natl. Cancer. Inst. , 89:293, 1997) fj: t'o^mm-^-:^-. HPV ( J. Immunol. , 
154:5934, 1995) , EBV (Int. Immunol. , 7:653, 1995) ^£ t^(7) ^ ^ /U^ >^ 
^-°^K^c^^/6^i[5l^$nTV^5o r^^^b^COV^T{l, ^.I^ (Immunol. Today , 18: 
267, 1997. J.Exp.Med., 183:725 , 1996, Curr. Op in. Immunol. , 8:628, 1996 
^) Of2i7g(CpLV\ 

^<itiz.m!j:<m!t^-^m^Mmw:m'Dmm7bmmxh^o ^tnzmt-x. ^mm^ 

^Xm-^Ltz (J.Exp.Med., 187:277, 1998. iai^<2>F^^97/46676-^/N°>:7 u 5, 
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^^(Dm^i^bmm^w^^-f^ KSr^ffl-r-s ^ ttmi^ \^\^fi^h l^l^^v^ -rtj:t> 

(Int. J. Cancer, 66: 162, 1996, Int. J. Cancer, 67:54, 1996) » ^(Dj; 9 
/5^f* W L T V ^ 5 HLAtitl^ -e 5 HLA-A24 i ' Si^-g^ L TH^ $ tb S Mm^M^:^^ K . 

^Lx^7jk^ti:^mm^m^^^ \''^^tj^h(Dx^^ ^ t ^^h. ^<(Dm^i^m 
m-^mx^^o ^bfci. ^ h<Dmxh<^th^<mi^hti^mw-±^mm^jtm 
x^6i,(Dx$)^rz)^. mmt^mmmtLX(Dmmmmn^ti^o 
m^^^mcDv-h-kMrn-^mmxcDm^^^mn. m^(Dit^mi!k^^^m.mm 

^-f^^^m^ :^il=g^«t5^KE-4 (PERM BP-5955) S3fetOcDNA^-f y 
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S)cDNA(^)|fii^;t:7°^>^5 K^^|i^«^tVA-13m (M^k^^9F5E^»r*§MI8 

fT) {-y:/Vi- h^>':7?.:7^i? h KJc^L, KE-4{r 

5^-rSCTLT^^^KE-4CTL (PERM BP-5954) ^f^ffl^-^:, y^-^ClLHi^mmt^fl^ 

it^^tcj; 19 rn— K^i^5fllmfeLJ!^:^^>/^^^K^ rsART-3j ir^i&L/Co 
rc7)SART-3 (D^Sia3^iJ^gJE^(DiE?ii i: tbtS? L/c ^ ' 6 . |^SART-3(DJ^Sga 
^IJfi. GenBank-7='— ;^iCj6V">T Accession No. D63879i: LTM^^tiTl-^ 

^3 ^ . S A R T - 3 <Z)T 5 y ^^IJ^'. HLA-A24*J J:i;?HLA-A2 
-r ;b ^ ^ fiq (7) g ^ { ± , 

(2) M^m^-: 2izum(Dmmmm^h^i^DNA. xn^cDDNAt^^h 
x^mm D N A7)s^m \^x^m^n^^>y<^ h l a^^ i l t«« 

(3) mm (1) ^/c« (2) I2«c(DDNA^^-r-5|gm:7°^x^ H\ 

(4) Hfrte (3) te«fe(D-igm^^x^ K{;iJ:o-cff^K^^$n/cjf^Kfe^f^. 

(5) H&tfi (4) mm(Dmm^^i^^mmL. m^^^ti^m^^^ :yy<^m^ 
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(6) Hfftfi (1) i^fzii (2) tS*60DNA(Ccfc 19 =1— K$tb-5;5\ S/ctiBU 

(7) Hfrte (1) (2) tg^(7)DNA. fc-5V>tiHfif2 (6) ia^<^)i5'>' 

(8) BuiE (1) ^/cn (2) ta^coDNA, fc^v^^iB^Jts (6) mm(^^:^ 

(9) Bills (6) Be.m<D^>y<^m(D—^X^^£^%^;>^-<-^^n^oX^ 

10 ^tznmmm^mm(Dm±^m'rh^ commit. 

(10) HLAtlLi^;05HLA-A2 4^fc(iHLA-A2l?fc5HijfB (9) IS 

(11) ga^lj#^ : 3 : 5 2 ^-f tL;i^(;^32«cOT ^ / ^id^lj(^^ 

u^tzn-^^^mmx^m^K^f^^. mm do) tsic(7)iii-iiiitm-<^^ k. 
15 ^tiiimmm^mm(D!^\^^m-r^^ commit. 

(12) id^lJS^ : 3 ^mm^ : 9 > * :t(iia3?IJ#^ : 2 5 ~gE?IJ#^ : 2 
20 (13) gd^lJS^ : 3 : 5 2 tb/6^{^tSm<^T ^ 7 ^Ifi^lJcT)^ 

ymmm(D^^^tiu-u^^mmxv)mvi^th^. mm n d mm(Dmm 

(14) id^J#^ : 3 ~iaM#^ : 9 , ^fcmmm^- : 2 5 -gfi^IJ^g:-^ : 2 

•piitR^ns. mm (13) tem<^M3«*n:i^-<^^ KM^^. 

(15) ga^J#-^ : 3 ~gd^lj#-^ : 2 4 <7)V >-rH;5^(-tS«o(Z)T ^ 7 ®fga^ij(7)|| 
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t'lt-u^^t^mmx^m^^H^. (13) te«?c^««i5ti^^7"^ Ksi^i 

(16) E^IJS-^ : 2 5 : 5 2 (DV ^-f ix;0^(::H2«t(7)T 5 / ^gE^rjO 

/tT$y^id^iJ(7)^*p^fc(i-g|5^#t?iaMJ:<9ii^^n-5. miH2 (l 3) |2« 

(17) m^m^ : 5 3 : 6 4 <75(/ ^-rtL;^^}::!^^^^ ^ y 

(18) gfrte (9) ~ (1 7) v^-r;Jx^^te«(^Majn:Jm-<:7°^ K*5j;r>-^(7)^ 

(19) Rfjia (9) ~ (1 7) i/^-rtL;i^tB*fe(Z)|]iJ»Jn:m-<:7"^K*/c«^(D|^ 
3g^^s:^.^- K-r5DNA(7){i.V^< 1 S^^^-rsa^;^ DN A, 

(20) Htj|2 (19) t2«feco|a*^x.DNA^^ia^-y:T#^tL9'5M^x.>Ky 

(2 1) Bijta (1 9) tm(D$mx.DN A^fzimm (2 0) mmmm^^ 
(2 2) mm (6) tm(D^:^y<^ms mm (9) ~ (1 7) v^-rtLJ6^ls«(7) 

(2 3) M«S#S*(7)^il$tbfcin:J^ffi,T^^^;ri-S«(7)*®{C, HLA 

tnimtmm (9) ~ (17) v^-ri^;i^taife(DM5Kt^li^-^:7»^K*fc«(DM#^^ 

(24) BlllE (1) ^fzn (2) l2«!cODNA, Hiite (6) fB«fe(D)|I^^i^i5^ 

^^-^'^M. HtjiE (1 9) mmmm:tDNA. h^\^^mm (20) lemcDai^ 
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(2 5) Mte (2 3) *yh(i (2 4) mm(DmwM7jkm}i^^^mf^^ t lx^ 
(26) H L Am.m tmm ( 9 ) ~ (17) v ^-r^^;i)^le«fe<7)M3l^5lm-<:7°^ k 

(2 7) mftfi (23) ^tin (24) t2«c(^^il*l^«(^®7i^$nfcHLA 

(2 8) fiiite (2 6) (2 7) mm(Dmmmn^Tmm^m<^j}f^^j^tL 

T-^ W L T 4^ 5 M;^<7) f^Sg^j . 

(2 9) HutB (9) ~ (1 7) v^-rix;5^teic(^M^*n:i^-<^^ K^/ctt^Oti 
^i^. BiitS (6) Ifiitc^^ :/^N°i7K, ^SV^(:iB^Jtfi (2 0) ti2icOO#fi^x?Ky-< 

(30) ^ttH^/S^FERM B P-6 8 1 STfcS, «^SffiT«OK 

-CTL, Z^ibWc: 

(3 1) flute (3 0) mm<DOK-cTL^m^^=5zt^s^mt-r^^ mm^ 

: HZ.mm<DT ^ ymMmt^h^£^S ART- 3^ ^^y<^m. JLm^SAR 

y.\-±Hm^fLf:zT ^ ymMimt^h^i^^m^^^^i^n. ^^j— k-t^dna (/c 

/£L. l^^>/N°^K4aj;t/'^M^i^/N^K«, HLA^5tJm<b*S-a^LTCTL{::j; 

2\Z.tdM(D^mW.m^h^i^ S ART - 3 (Dn^ A, Xtif^ S A R T - 3 (DD N 
A ^ h y ^v?ai h f^^\!^-jx-y^y( :/y x-r5'^^D n a (fcfc L. e^D 
NA*5j;U?^mDNA;55^Ig.LT^S$n5i?^X^Hfi, H L A^^:J!r. <!r J^B" L 

So JSiT. mf5^^P^(DDNA(^o^|ii^Ui0^-t-'5o 
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1) S ART- 3>^^— K-r-5DNA 

^ 3 ^ K-r 6 D N A J , riB^lJS^ : 2 i^tamoltSiE^lJ;^^ ib -5 D N A J <t 
*l|B^cr)flt^^^:J^^?>^^i:7KS ART-3 ^=1— K-r-SDNAT-fcSo f^DNA 

GenBank Accession No. D63879{CljoV ^TM;t^ $KTV ^Slg:SgE^IJ. 

(PERM BP-5955) S5{5(7)c DNA^^:/^ U — ?r>^^ U— 
(:fMolecular Cloning 2nd Edt. Cold Spring Harbor Laboratory Press (1989) 

milEDNA0 9*>. rs ART-3C0T^ 7 S^ld^lJcD 9 1 L < tt^gifecDT 

(D^m'^'^^<^W^='—\''-t^r)NAn. M^lt. Molecular Cloning: A 
Laboratory Manual^ 2 1 — 3 Cold Spring Harber Labolatory Press 

20 (1989) {ztm(Dm^ (D:f7ii^. mx.itmtLi^^^^mmm'^pcRm^i^x^x 

3) S ART- 3(7)DNA,b;^ h V ^v^oi^^ h /^#^f^T^Cv^^ V X-f-^D 
25 NA 

meiDNAOoh. Ts ART- 3 (DDNAt^^ h V Vv^^i^ ^./j^^ii^jr-^y^ 

S ART- 3 (7)DNA, fc{i S A R T - 3 (7)^^^ Vx^^ K-r:5DN 
A<7)J;9/^, 2(::ia«cCDitSga^'J;5^^/^-5 t hSART-3(75cDN 
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r^T f:^hV>iy=^>^ h^^j:^^] tn. -^J^fi*. exssc (2 0xss 

Cn. 3 3 3 mM Sodium citrate, 333 mM N a C 1 ^jf: 
f) , 0. 5 %SDS 4^3 J;i;^5 0%/-^/^ i^T 5; K^-atf^'fi^^^-CM 2°C{^T^N'f 

5 :/y o.ixssc, 0. 5%s Dsc^:^?^4'-e6 8°c;^T-^ 

r^-rSct e)^^^f^, fc^V^Ji, ffdJib^. :^^®^-r ^ :^ h u-r X ^/ K@m{E 
^ft?tffO£^, p. 1 4 8 - 1 5 1 , ^m^±. 1 9 9 (-t5«c^^f^^^^g-ro 

^tbb'^^D N Ati, mK.mmm^- •. 2 {c:ts*fe<z) d n a <^ (d^^^ v 

10 ^ y -<Di^m. V y^ -e— V- 3 tKv^t" ^' n ^-(7)iltf^. ^Sifi^'J 

(7)^A£^<7)Jt{t{*<'^-fntj<^^'e^i9 . 5feC0Molecular Cloning^^#BS LTtT 

^IJS^ : 2 (^te«cC0itS@d^iJ^#-r5 DN A;e)S^tf bHSo 

1^±1) ~3) {::^ltYcDNA<7)9 r^CDDNA;6^|gJi.L-C^^$tb5^ 
15 ^-/N^K^i^. «rt5^^i|{^J; "9 , H L A^j^cb^-g-LTCT LJ^J: <9l«$n# 

v/^^K^^— K-f^DNA, -t-7'^^^*^P>^(^DNAar/=e i^^t^o -r^^i^^> 

' f^li<}r>^^SDNA/i5M?»Jn:I^^^^-^°i5'K^='- Ki"^ DN A <t <9 ^# 

25 -tfiif^h. ilM^»VA-13 (S<b^W^fJf«P*BlglI^f) ^T7y;<7^ Ky 

ifV^WlliS5fe<7)COS-7 (ATCC CRL1651) i;i>Pj-L, f^M^ DN A^Jfr-TS^ii. 

(GIBCO BRLttM) ^ffiVN/cy;K73:^^>-fe/it-{::ct i9^T9ri;65-t?tSo ^ 
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-<'5^.i:75SX'#ao SART-3 {iHLA-A24i^m4*5 J: miLA-A2i^^i4 

(Dmm^^.^^=^ ra^^wi-s t^^-efesfcfe. HtrtaHLA^msrn^ k-ts d 

NAirLTf*. HU-A240cDNA (Cancer Res., 55: 4248-4252 (1995), 
Genbank Accession No. M64740) *5 J;t)?HLA-A2(D c D N A (Genbank Accession 
NO.M84379) xJ^^tf^H, B^lBCTLi LTfS. t h(7)5^tilfe y 0 PM^iT. 

^m^(Di^^ KE-4CTL (PERM BP-5954) ^'cDHLA-A24i^m4cr>CTL, 4oJ;U«0K- 
CTL (PERM BP-6818) ^OHLA-A2^^^'|4(DCTL;5^^lf i^tL^o 

^ — (cm^iA * tLfc^^p;^ D N A ^ j£AT(^p^'?i J: 
^ft?^gttT^CfcM^^5Lj^-<:/5^K;5SHLAtitJ!^<bl$^LT^^^^^?F^sJcL, 
L;55f$f^-C'^^^6^{^lf^L. M^«^M-r5o J^±c7)J: 9(-LT, fltS^Qf^ 

J;5;^fe*Dj;D?^(D{iiico:^?i (B^H^-f^^:?^, 1994^4^^. 20-45M. .^fU 

M*. 36(1). 23-48(1994). ^H^^lfflJ, 12(15), (1994). J;l>'r t^ibO 
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in vivo&, *3j;l>^t ^:^^?^fc2)a<Z)^flS^fig*Lf$^T'DNA^S»JJa 
^, 20-45M. ^flJ», 36(1). 23-48(1994). ^I^Ig^WJ. 12(15), (1994). 

^mmz.x<oi^^-^th^^^^ mx.i-£. Bm. mr^s ^r. ^t^. ^i^if^^j^^^ 
15 ^"^ir^vTi^y-j^^tinfmm^v^y-M. (irv^^ -^-f (hvj) -y 
^m'B:mm-r^:it:A'^-v%^r\ m^. coooimg-ioomg. ^fSL<fio. ooimg- 

^iT.SiJ'^-^N-^W-Cfe^), ^<Z)«F^:J3^^fi::J; HL A^i^.tl^-g-LTCT L 

;^|g0>g«7)DNA^|gmLTflia^jmi5'>'^-^H^;£^-r^(^{i. 0<J;tfi\ mi3zli 
(^Molecular Cloning ^(D0r<^a)!i!tm^Xmz.m-^\^^XmM-r^:itmX^^, 
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«-^(^ite^^A?!fe<^ LT«. Vlymt!;t'iy^2>,m. D E A E -7=':¥;^ h ^> 

i^^j2--^-^xmmi^x^'^^m}i^±z^-\t. -tcom. m^zr=^ h^m}itHL 
Ammt(Dm^m:iMLxcTL^mpiXi'Fm^-\t. mcTu-R}t^i.xm±-r^m^ 

mmi^m^^^iirx±zfzmmtfLm^^^ F7!)mi. AiTLmt'^-a-Lxm 
cTL:^^i^[Hx^mm^mmL. mmmm^mm-r^o ^:x±(DXoiz.'Lx. mm 
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i:;i^-e^So Tiy=Ly<l^ h tLm. Xm (Clin. Microbiol. Rev. , 
7:277-289, 1994) (Ct2«<7) ^(7)/^ ^;eiSjEj;ffi pTg^-CfeSo ^t^. VTi^y-J^mM. 

t>#x.ibn5c S-^:^&<!: LTfi. ;ST^4-. M^l^/^ ^ 

^^a^i^ct "9iil:Iili-rSr t;5i'T:-$S;a^ ii^O.OOOlmg-lOOOmg. 
L < « 0. 001mg~100mg, J; 19 L < m. 01mg~10mg-e$) K> . m^tJcB 

•9 S ^f|5^^-< KT'*>o T. ^^o H L AjitJ^ .i: Jig-^ L T C T L J: ^) ISf® ^ 

<t (^^^M-a^f*/5^ C T Ltd J; "9 ^ tat ^ J: 9 fj:^-^^ KT?*i>ntt\ ;*:^P^ 

:7"^ K^^fife L . mm^^-r^ K H L A^?iJ!^. <ir (D^^{l^-h^ c T L {' J: ^) l^^iS^ ^ 

i/J^ (Peptide Synthesis) , Interscience, New York, 1966 ; if" • 37°P-7^-<>' 
X (The Proteins) , Vol 2, Academic Press Inc. , New York, 1976 ; K 
-^fife, 1\M iW) , 1975 ; -^:7»^ K-a^fi5c<7)S^<t^]^, (t5^) , 1985 ; mM 

^^(omm m ^ 1 4 # • K^fijc, jtnmm, 1991) /£if{;ita«c$n-rv^ 

HLA-Al, -A0201, -A0204, -A0205, -A0206, -A0207, -All, -A24, -A31, - 
A6801, -B7, -B8, -B2705, -837, -Cw0401, -Cw0602/^ ^^COH L Ac^Mi:iol/ >T 
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^J^^LTV^5 (^•|;t{Slmmunogenetics, 41:pl78, 1995/^<t'^#fiS(Dr i) „ #iJ;t 
{mA-A24c^^^-:7^ LTfS. 8'>'llT5y^J;^)/^5-<:r^K(7)s.-^c^^2{4 

T >-*yc{i7 ,»r jfeS r i ^>nTV^6 (J. Immunol. , 152, p39I3. 

1994, Immunogenetics, 41:pl78, 1995. J. Immunol. , 155: p430 7, 1994) „ :^fcHLA- 

(Immunogenetics, 41, pl78, 1995, J. Immunol. , 155:p4749, 1995) „ 



HLA-A2<D^-r 






HLA-A0201 


L, M 


V, L 


HLA-A0204 


L 


L 


HLA-A0205 


V, L, I , M 


L 


HLA-A0206 


V, Q 


V, L 


HLA-A0207 


L 


L 



Kcoft${±8~iiT 5 y^) 

5/ NlHOBlMAS(7) y 37 H <^^ffi-r-5 C i: {d J: 19 ^^^-T -5 ^ t S 
(http://bimas.dcrt.nih.gov/molbio/hla_bind/ ) „ 



ct "9 (Immunogenetics, 41:178, 1995) , ii^8/i^?jl 4 T 5: / ^^;^T'*)-5 r t 
i^mh^A^^iXX\^^^ (fcfc LHLA -DR, -DP. -DQ{CoV^T^t. 14T5:/^jeJl 

y®^ia?ij't';o^ibiitj«mi-c7){±^aT'fc5o flt5^^m^>'^^^^Ks art 

ct "9. HLA^5tig(c:^iS'a'WHg<i:i^^,$i^5iE3?lJ^^a^::Jlt/m-r^^25STt5o 
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^mm(Dmmm,m-<:^^ \'-(DM.i^^^j:m-^mt i^xn. mx.i^ j. Immunol. . 
154. P2257, 1995 (:ii2mo;^&;5^*if^n6o -ttii^h. mm^-^^h'^m^^^ 

z t ^>x^ So t. ti''crxmmLtzm.m^y'^ h^m^mm:ii^-t^cTi<Dmm^ 

^m:^-r^:^l[^ e'Cry y-^T>;/ir-r. Int. J.Cancer,58:p317, 1994) Clcto 

xhm^^^tA^^x^^o 

K^. 0iJx.fi*COS-7|fflJ3a (ATCC NO.CRL1651) ^VA-13*[II 

m mit^^mmfi^mm i^mALtM^i^%tLxmm^-:^^y^y</i^:^L^ 

y) 60»^pj:^-rsr t {;iJ;oT*), m-<^:Ltt^X%^ (J. Exp. Med. , 187: 
277, 1998) o 

SART-3 \-t\\LK-K2A^\{]Ji-K2\Z^-W.'&(Dmm^W.^-:f^ 

IHHLAjlt/l^=i— Ki-S c DNA^ LT{mA-A24CC)cDNA (Cancer Res., 55: 
4248-4252 (1995), Genbank Accession No. M64740) ^fflV^, mfiHCTLct LTfi, 
t h<^*f^'j4Ly K^J;^{cJ; ip^^tbS^^-g-cDftti. KE-4CTL 

(PERM BP-5954) fj: hlCDCYL^m V ^ S r i J; 19 . mttmmmM^^^ K<D P 
^^fT5 ^ <ir;dSi?§ ^/-^ HLA-A2^^^ti<D®=Sfcill-<^^ K^iSt/^i-S^-a' 
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izn, HU-A2(7)cDNA (Genbank Accession No. M84379) HiflECTLi LTtS, 

t K^^^^'ifey :/^^°gRco-<:/^KM{cJ:l:)g^$!i$H5m^(^)f{il. ok-ctl (ferm 

BP-6818) f£t'(DCTL^m\^^^ZtlZj:^^ ^^l^flM^m-^^^ K^I^^i"^ - ^ 

MIiJt4 (^^— :7) /5S$>i9, e^fTOtdtt, 8~I1T ^ y^J: K<D9 

^I^:7°K:77'>';^/-{i^^:^->-^/^5^^JJ)5^^^;J^-^V^5 (J. Immunol. , 
152, p3913, 1994. Immunogenetics, 41:pl78, 1995, J. Immunol. , 155: p4307, 1994) „ 
S fw, HLA-A2{^^$^ L T^^F ^HSm-II^nJ^-^:/^ KcoiE^iJ \z. leJ+^c^MIUtt 

(Immunogenetlcs, 41,pl78, 1995, J. Immunol. , 155: p4749, 1995) » $'b{:iHiItSL 
tcXoi^i. ^ '^^—^ y h±. NIH(7)BIMAS(Z)y7 i(^J: "9 , HLA^ 

l^i-^g-a-^Bg^i^jg^iT.^ia^iJ^^^^-rS^ ^;iST'^5 (http://bimas. dcrt. 
nih. gov/molbio/hla_bind/ ) „ 

^^-^X^^m(Dm.mivLW.^^^ KiT) 9 HLA-A24*5 J:t>'HLA-A2?fel^t4<7)M3S 

^.^•^^ h't Lxn. m^m^ 1 ^:ltei6(7)SART-3(DT 5: y^iE^ji, -(dx 
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t^^^^ KTfcoT. ;6^oHU-A24tn:mi*§-^LTCTL(::J; y)mm.^tU^^ J: o 

2) : 3 -gd^lJH^ : 5 2CO^^-m/i>^(^iSi4^7)T ^ 7 ®^iB^lJ(^^ft*fc 

LTS^^n^ <^v^9M,^.;^|^^. 8~llT 5 y ^Il;^co^,co;ei5^if P^ixSo 
76^oHLA-A24fetJ^,t|!g^ LTCTLtd J; V J; ^ /^HM^itiF.-^^^^ K;^^^ 
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;J^Wf>HS, m:\ Huiea) O-;:/^ Kf^^^^i LT«. HLA-A24^j!^{^|$ 

1 ) ia?'J#^ : 2 5 ~id^lJ^-§- : 2 9 60V ^-rt^;i^^IE«6(7)T 5 /^iE^lJ J; ^) 

2) : 2 5 : 2 9 <7)V N-rtL75^(CtS«(7)T 5 7 ^fi^lJcTD^g^ 

LTCTL{;i J; V) %%^^nn^ J; p mm^W^^-^^ H\ 

KOT^y ^id^ijt^j^U. iXfi^tLt^±. L< {i i 5 y^ 

^mmmmtn.m^y'^ K(dt ? y^ga^ijtcis^ lt i xfs^KijA_hc7)T ^ y^a 

ekm^mL ti^mi^x^ o T . ;e'-o H L A^jr^ ,!r l;^^ L -c c T L J: ^ mi^ 

mi^^th^T ^ y M«<7:)^*5 j:i/{iE«, nmmm^r^ i^xcDmmm 
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8~i 4r ^ ymui^-c^^:Lt^^h. im7i^hW(r)^mmji^L\^\ 

miC8'-'l 4T^ymmmmj^L\^^ (/cfctHLA-OR. -DP. -DQ(^oV^T{i. 14 

^(-taiiUfcJ: -5 {c:. hla-ai, -A0201, -A0204, -A0205, -A0206, -A0207, - 

All, -A24, -A31, -A6801, -B7. -B8, -B2705. -837. -Cw0401, -Cw0602/^ ifc^ 
HJtt (^^-7) ^^*JJ0^Lrv^5o ^fcHutEL/iJ:5{c:, \\LmW-^\z.1^^^mt 

'^m^fx.^^^^vMm^'O^-^^y h±.^m-r^:Ltr^x-^^ (http:// 

bimas.dcrt.nih.gov/molbio/hla_bind/) „ t^oT, S^^^— 7^(C:S<3^ , 

LfCct 8~11T 5: J; "9/^-5^:7"^ K(7:) 9 tjCOlg 2fiC0T 5: y^;55^n 

^3h=^-e$>^ r ^;0S^^tbrv^-5 (J. Immunol., 152: p3913, 1994, 
Immunogenetics, 41:pl78, 1995, J. Immunol. , 155: p4307, 1994) „ *fcHLA-A2(7)* 

HLA*ai^{::*^^pTigc};i=^j©$tLS-<7°^ Kga>?iJ;^S^$nT*3 (http://bimas. 
dcrt.nih.gov/molbio/hla_bind/) , 0iJx.(i*HijI2^^— I9^-5T 5; y^Cl 

y^«Ogi^;5SpTtg/^|5AH (HLA-A24, HLA-A2}c:^oV^T^Sm2^^,^ CpfeJS) ICfcST 
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H L A^i^ <^ t T C T L {c J: ^ ^ 5 ir V ^ 5 ®tt^^o^:r^ K 

^J;^f^SART-3cDT - /^ia^lJ±HLA-A24*^c{±HLA-A2<Z)^-a^^^^^^;^-^5l, 

^fht.. ^f^L<fi. ^2ffi:feJ:r>-/'*^^ttC5feScZ)7'-y^^S^^te^^^ 

otuH2?5t4^^-rSM*i^m^::/^ mmm^^m^f ^tx.^^ ^HLA-A24*^fi 
HLA-A2i^^t4^llt^^M^:7'^K-^a»^^5^^>,.-^ r^gpXf:t-^j cT^ft^^^T 

^^->mmm^^^-r^mmmm^zf^mmmmf^t.?>. t- /^*.^hla-a24 ^ 
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fctt-iHs^^^. ^^-^mmmi^^^-r ^mm^jB.^-^^ mmm^-mifhtL^, 

co^2{5:^^c7>':/^ ;7^_^p-P-^_-^^ y^;d-::^:/S>5V^« h y:7°h:7T>'{c 

: 2 5~id^lJS-^ : 2 9 c7)VN-rtb;i^(;ifE«t<7)T ^ 7 ^iE^lJ(7)|| 2{4:*3 J;U^/' 
sa^ijcD|g2fi^n^-», ^^y^-, yD^r^^-^^-fiiTVp^ c ^ 

: 6 O —gd^lJS^ : 6 4 (C^-T, 
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mmi^tzi-i^mm^ s a r t - 3 5 1 . ^m^mm^(DH l 

fltm^f^^^L, xmm(Dmm'^^^^]s^-r^zt7!>'^x^^^ sart-s^, 
^Mmm(Dm^±&mm^jz:mi^^^Lxv^^(Dx\ ^mmommcDf^mii^rz 
nj-mmn. mmmm<Djj:\,^:zt^^m\x$,^. s^i^, mm^^±&mn. it 

IS^ (Clin. Microbiol. Rev. , 7:277-289. 1994) (^12^0 pflg-^^^^ 

^^Lbii^X^^a^^ ii^O.OOOlmg-lOOOmg. L < fi 0. OOlmg-IOOmg, ^V) 

$f ^ L < {iO. Olmg ~10mg-efc«9. ^tb^ifc B /^V^ L^^ 1 IalS-^-r§0;5^f 

^^mmm^w.-^^^ Y'^fz.\^^(omM^^^- k-t .5 DNA(D^i,v^< 1 ^ 
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(0'J;ttt*J. of Immunology, 160, pl717, 1998/iaf^#R^(Dr i:) „ ^^^^(Dm^^ 

-rSDNA?rt>il^$^5i<ir(:iJ: 19 , ^mm(DynV h— :7°^^=i— K-T-S DNA 
10 ^f«i-Sr ^i^^TtSo 

m mm x-dna^. dna ^;*^o j: um'^coj&i^^ n^^m^i^m-^ ^ , 

-^JX-f^Molecular Cloning 2nd Edt. , Cold Spring Harbor Laboratory Press 

m-mzxnt) :Ltt'^X^^o ^^n^<Z)M^x:DNA^M3l6Q-/^«ij^/c 
{i^ll^^ij<!r LTf^ffl-r5:^feti. mm:^mm<7:>DN Alzmcxn ^ z 1 7!)^^x^ 

■So 

mmm^!|^m^{^^^^-r^tf^i$■^^,^m-r^h(DXlh^o mmm-±. m^i-£. 

Antibodies; A Laboratory Manual, Lane, H, D. hM, Cold Spring Harber 
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Laboratory Press ffijjS New York I989ts: tl^mm(D:)jmiZX ^ ^m^ffm^tl 

^^^mrn^s ^j^y^'u 5, jkit^jsiij^fe (R I A) . mm^mi^-m 
(EL ISA) . ^^^^\y^n^^mmmmx'om'^mvix^^^, 

h-r. ^mm(DDNA^ l^l^^<^m. a^^DNASfctta^;t7Ky^:/^KT' 
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7°^ tll'±^(Dmmi^t(Dm'a-i^^m^ ^'\t^Ztl<lX<0 mhtl^ (cancer 
Immunol. Imraunother. , 46:82, 1998, J . Immunol. , 158, pl796, 1997, Cancer 
Res., 59, pi 184, 1999) „ lt^«^fflV^S^^{i, 

GM-csFjo j;u?iL-4#ftTT'j#« Lxmwmm^mm ^mmmm^^^m(D 
A(Dnmx'h^xi,. RNAmmxh-^xii^h\ Md^^iat. DNA(Dm-^ 

Cancer Res. , 56:p5672, 1996-^ J. Immunol. , 161: p5607, 1998/^ cif ^##(^ L 
TfT9 ^,J::6ST-t. *fcRNA(Z):»'^fi J.Exp.Med., 184: p465, 1996/^ 

^^imw-t^tiiibiz^ ±mikm7\^. V iymmm±mikm.7i<i (pbs) . mi^n 

^ij^S^O^^P^Cl^-t-:! SART-3 ^14coS#(7)fl2|^-e^.^^ < !^ 

mm£CTLr^mm^th^ mm^i^mir^-t:^>x^^^ HLA-A24{^pm 
mmm^izM i^xiiHLA-A24^M^(Dmmmw^-<-^^ K*>5v^fi^co^ig^*:;^ 
^ffl-r^^v^o:^c. m^tmm't^^-:f^h'txtiLA<Dm^'^t>^^i£^.^(Dh^ 

fctt^cD D N A . fcs V ^:i^mmmm^ D N A ^ fcfimmx. ^ y 

mrnvx. ^n^m^^^m'rm'f■'^&wm^zmmm^^^mhtlx\,^^ 

(J. Natl. Cancer. Inst. ,86:1159 , 1994) „ *^c-^ ^ ^ y — viC:foV ^-C^i, 
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hX^^'O. (J.Exp.Med.. 185:453, 1997 ) „ 

'mmw^^y'^ i^^^fcn^ commit. h^\^^nmmumi^ '^y<i!^w^fM^(Dr>N 

5 Acinic, ^S:i:it7K. y ^^^Mi^S^^^tK (pbs) . mmm^^ 

i^p^im-r:i ti^x^. sART-3 m\^(Dm^(Di^iHxc thz ji^mmmnH 

RIA. EL ISA. ^^*^c«^7ttmi?^^<!r'<&fflv^sr 

$ f5 inlH-s^^ K <t H L A^5im i V NT^m#m6<3 C T L 

^^l±i-t-5^LV^Mtt};^fe;iS5g35!:$tLy5: (Science, 274: p94, 1996) , ;45:^P^<DM 
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-r^j:t>-h^^mizis\^xn. ^mmcommim^y^ i^^^t^n^cDmmi^^m 

Mci^^ia-^. :iCm (science, 274 : p94, 1996) (c:tBtfe(^^?£{;itifoT^3tMI^ L 

OK-CTL PERM BP-6818) ^ ^ili^i" 5 ^) cDTfc-5o SI^OK- 

CTLtt, HLA-A2^^M^fecr)CTLl*-e*5-5:i t;55B^f3;6^t/^oTV^-5o t^^oT. 
OK-CTL ^^ij/l^-r^ w i {:i J; «9 . ff;^ci/.^lltlK^l^^ Mia J:t/H l A- 
A2i«imtt(7)M^ItM:J!^'<:/^ K^Eiiii-r ^fls6<3{c:tt. W^cD^M 

15 ^iJS Sr#BS^tb/cV\ 

#%i^J 1 

20 :6:iI^»^{:ij(tt-t-^^[HMgt^T^flgj (CTL) ^(7:);t#r3i: 

^^h^. Cancer Res. , 55:4248-4252(1995) COfaictCtigV \ 

^^{-^^^$ti.^^ii-is«*5^KE-4(^s^-r5 CTL -^%.^(D^m^w^wm^-h^ 
KE-4CTLfi, ^issmo < (i*m^ 1 T g 1 s 3 -iMmm.^^:L'^TMmfm 

25 5£Bffi-. ^tL^'tLSIt#^FERM B P - 5 9 5 5 jo J;tJ?F E RM BP- 5 

9 5 4-e^lt$ixTV^5 (=^160 : V^-rtLtj¥^9^5^ 2 3 P_) . ^/c. ftuai 

KE-4(DULA^ "7:^ I ^^(D($^^ il°ly^'^n\^\ HLA-A2402. 
-A260K -B54. -B60, -Cwl, -CwSTfeS C i ?r^^^^^ Lfc 
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HLA-A2402 c D N A (T^Dgj^ 

KE-4;6^^, ^^hM, Cancer Res. , 55: 4248-4252 (1995) (^IBg^JdtJ^V \ HLA- 
A2402 COcDNA (Genbank Accession No. M64740) ^^3^^^^— pCR3 
(INVlTROGENttM) ic:m^)2i^mi^;t 3?"^ :^ ^ K^i^M Lfco 

KE-4a3tSc DNA^^:/'^ V ~-(7)i^m 
+ 

poly(A) mRNA(7)pM^tTofcio m R N A J: «9 ^ iJ' y 7° h 5; 

:^^-tSalITy^^~-:tmi^Lt^c DN A^j^mLtz'ik. ^CDc DNA^^^ 
^^i^~(Dzf^P^^ KpSV-SPORTKGIBCO BRL ^±M) CO$iJPS^^NotI;MctI>'SalI 

K^-:^— (Bio-Rad^±$^)^fflV^-C25//F, 2. 5kVC0^#T\ 
S^y-xVl'XCl J; 19 DH10B^'^-fe/U(GIBCO BRU±M) 

#AL. T^'t°^>y^ (50ng/ml)^^tJ?LBmma%^<i^ h hVzfh^, 0.5%>f 
-X hrn:5r;^^ 0.5%NaCU pH7. 3) -Cmj^:7"^ 5 i^'^mA^tlXi^^Mn^^ 

mmm i 

A(^)(ElllX{itAT<Dj:9{::tTo:^Co -r^^:^-^. T^H't^V^ (50/z g/ml) ^^t^LB 
ltJlUOAo;^c96^a./PUJ[&-7^ n^U— ^^'ai/l-^fc^ lOOiEIfDff^®^ 
t^i^^mx.)^mm:. ^(D—^^^^/U^tz Y) O. 25ral(^TYGPNi#Jte(F. M. Ausubel b 
CURRENT PROTCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, Inc.) OA 

^^Zf^^^ h^DNAn. ^t2^U~\.X'T/l^:f?Vmmm(F.lA. Ausubelf, 
fm. CURRENT PROTCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons. Inc.){^J: 
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l(7)20ng/ml RNase^-atPlOmM Tris, ImM EDTA, pH7 . 4M'i(^'(:MM LfCo 

mmwmmm(DyA-i3 mmmit^m^mmnm^imn. Ann.Med.Exp.Bioi. 

Fenn., 44:242-254, 1966) y '"K^zc j; 19 jj^Tc^ J; 9 (-KE-4 c D 

N A (Dm^^^'y ^ ^ K t HLA-A2402 c D N A 5 iTWl- h y 
1^:^-7^^ hL/Co -r^^^?-^, VA-lS^^^ge-^oi/Pspjg-^^^n^l^^ |.(^r> 
::c/W^yh'9 7000f@^;?]IIXLT. 100 1/ 10010% FCS^-^ifRPMI 16 4 Q^W0rQ2^ 

^c^)KE-4 c D N A(D%mK.^'7 ^ S: K25 m 1 -ir 2 {^^ L AcHLA-A2402 c D 

NAcomi^^y^'y:^^ KlO/^ l(200ng) <!r*^35ig(c^f^L/by 7jf7^^5^^|^^35 

25\}/m\(DiL-2^^tsmmmx37x:x2mmmmLtz. mmm^^t^^LL. ^:xt(d 

ELISAj!fe(CTIFN-v S^iS'J^Lyto 

intern. mi^^(DiFN-y^m.m^t^^^^rco m^^mijii^tLxm\i mfn-v 

H^S^&^^ts IN NaOH^^l:APxLT-K^S^^<?il:$-tJ:fcf^, 
B53t^(405nm) ^iij^ L^^Co ^ tb^lr;^ ^ Kc7)lFN-y T'#^ti.fdi:<}r J:bt5?-r 

itiV^IFN-7S^;i^"l^.>e)^tu/cf^(^oVNTtt. f^^i-S?^^iSil^#LTfcofcKE-4 

c DNA(7)m^j^^:7°^v!L 5 h^izx?>mm^i^^m looflilcD77:-/^^ffl^^T$ 

:/t°iyy i/(50//g/tnl)^-^?>LB«5^1#ltil(7):7°U- ^{^:^V^T = ^;^ — :^^#x. ^ 

i¥2oon ^^-{^ov^T ^7aL/^^fc 19 (ommmmm^^ i ^^-s^f^^Titfii 
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{-±te<!rlRl^/.f;fy?i-e VA-13#TO--COKE-4c DNA(7)jjfli^;t>^-7^ ^ K<!:HLA- 
A2402 c DNA(7)*mx.>^^>!;5 Kc^^y^/l- h ^ >^.n ^ h^m\ 

<^^»<lrffoT^f4<^^^^5 K^ii^D^Co 19KE-4 c DNA#m 

$ lb JC t 5 TO^^^f-^^li^ 19 LTKE-4CTL{C: J; S IFN- y (7)m±m^±ti 

^^^^tflflS KE-4CTL7iS^^LfcIFN-va (pg/ml) 

VA-13 + HLA-A2402 326 

VA-13 + HLA-A2402 + ^ n — ^13 775 ^^^^ 

KE-4CTLtt. yh-mztiLA-A2402(D^^h'7l^:^:^:^^ h Lfc«{>lS^ LT J: 19 
VA-13JCHLA-A2402c!r^ ^i3^iJ^:7Vuh^^/:^:7^^ hl^tzLmmi^MLX. 

* -flkM^jmfillWKE-^ X <9 . RNAzo 1 B (TEL-TEST, INC. ^tM) ^ffl I ^ T R N A 
^MMLtZo 5 jii g orna^/Jn/Uj^t 5 H\ :t;/i'-6.T/i-"7='t: K^^^TT^iii ^ 
T;«fn^;^^^i:^8|,^fyo;^c^, Hybond-N+ □ >':r'U>'(Ainershani 
^m)im:^. Ig^UfCo -^^^^:7"^^i^DNA^-<y ^iTV^T^ACAmersham 

m. p. 148-151 . ^m^±. 1995^) {^tJ^oT. ;^ '^>' Ul^±(7)RN Ai^y^4 
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DNAtC^ff&i-SmRNA^I^IiSLfCo r(7)^^J; , m R N A<7)^Sfi^3. 8 
DNA^ D— voi^^ n— -:/ir^fto/Co #%^|J3 {^7r:LfcKE-4S*c DNA5 

-r^'^ y— ^T^fv-y :/ (soMg/mi) ^^tfLB«^tgitii<^:7"u— ^l::^v^-r 

5 ^^tfc^. Hybond-N+ -^-T ^ ^^P^ :/:/l-':/(Amersham|±i;i) {CI'^^^tD^ 

32 

10 :=nz^- j; I9m^;t:7°^>!^ ^ K^HHIXL. fSlJPSg|*No t I RXJ^S a 1 I "C^S 

3. 8k b(Dc DNA;6^m^iA^nfcm^;t:^^;=^5 K^il^L. rix^t^n — 

(7)c DNA;ei5m^iA*n/cM^;t7°^;^ ^ KiJ'n — >K.t. HLA-A24020D c D N 
15 Aim^-^^ntimt^^-^^y^^ Kt^VA-13«{-y://Ph^>;^:7 3.^ hL 

KE-4CTL;0^^^LfcIFN-y ft (pg/ml) 

20 VA-13 + HLA-A2402 342 

VA-13 + HLA-A2402 + ^ xn — ^^K 627 

KE-4CTUS, VA-13{c:HLA-A2402<^;^^ ^7^:^-7=!^^ h Ufc^ffllSf-^ LT J: ^ 
t). VA-13{CHLA-A2402<!r^ n-^^K^yy/P h^i^^^^^^ h LX, 

-f '5M]®^n:J!^i$'^/<i^W^. SART-3 (squamous cell carcinoma antigens 

recognized by Tee 11 s-3) i:^^ LA^o 

IIM3 
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MMm 2 Tit hnf:ifimMi7im^ :y^<^WSART-3^=i — K-r 5 D N AOV ^T, 
DyeDeoxy Terminator Cycle Sequencing^ 5/ h (^-?— ^ ^^^/W— ^iS<) 

T=i~ K$tL-5SART-3(7)T^ y^lB^IJ (963X5 7^) @a^J#^ : 1 i^^i", 

nti:mLtz^^^, mmtjim^ WSART-3(Dm.mmm-±. CenBank 

Accession No. 063879^ LT^^$tLTl/^-5atg^0^<7)it{E^KIAAO156<!r . 1 Jfe 
S (KIAA0156(7)mi08{jL) tBiti-^ffM/^J^Sia^lJ^W LTV^f-„ 

ULA^^^-Jc^-g'LT^^^ti.^Jitl^-^^^ Koia^iJ{c:{i:MM4 (^^-^) 
fcO. HU-A24(7):^-^, 8~11T ^ / Sfcfc «9 /^S-^T?'^ K<7)^2fi;i5^n ^ 

h y:7^h:77'>', n^:^:/, y pf-r i/:/feSV^^i^^;^-zlV;^|S^^- 
:7,}:/c^5:l <^;5^^^t^.TV^5 (Immunogenetics, 41:178, 1995, J. Immunol., 
152:3913, 1994, J . Immunol. , 155:4307, 1994) „ CIO J; 9 Z^-^^— >'{c:^^^v^, 

-:7^^i-S8~iiT5y^j:«5/^S K33^^ ^iliR L ^ l^-^^^ k (D 

m^mm^^ 3~ia^ij#^ : 24(::7j^-r„ -thhco^z^^ (^) i;?tf 

(-fe*RL. Fmocfc(^T^^^fTo/Co 
^{CHLA-A2402 cDNAc^ai^^r ^ ;^ ^ (J. Exp. Med. , 187:277, 

1998) (7)tfiife{^t^i,>, i.8xio'm<DVA-i3mm:iVy)^:7^^^iym^X h'7:y:^ 

A24(7)^iS-a'-=t^-:7:§rw-r5#a-<:/^ }^'^^ti^'t^io^Lux2mmma L-c^^v^ 

L/c^, 2 X 10*^(DKE-4CTL<t t (^ISB^r^^i^^ KE-4CTL;i5M^i Lfc^« 

rio9-ii8j imm^- : 3) , w,m\tLii^hmimtLmm^ ^ t^^^zf^ k 
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ri72-181J : 4) , m284iiL7b^Cbm292{<L<Dm^i\X "9 ti:^^^^ K 

r284-292j (m^m^ : 5) . ^315flA;6^ ^^323fi(7)ia^lJ J; «9 f^^^^^ K 

r315-323j (M^m^ : 6) . ^416f5A;6^^^425fi(^gE^IJ J; 19 -5^7°^ K 

r416-425j (ifi^lJS^ : 7) . ^426{i;i^bm434fiL(^iE^lJct K 

5 r426-434j (IS^J^-^ : 8) . ^t)«^448{4;5^ b^456{u<7)ie?IJ J: 19 /^-S-^T"^ K 

r448-456j (ia^J§-^ : 9) ^rfflV ^T±H2(7)^®^^ff o fc^^^^ 4 {C/t^-To 



*4 

K 


±m^(DlFl^-y (pR/ml) 


ri09-118j 


928 


ri72-181j 


830 


r284-292j 


794 


r315-323j 


880 


r4 16-425 J 


731 


r 426-434J 


833 


r448-456j 


754 




677 



20 MMM 5 

(1) SART-3 r 109-1 18J Va 1 -Ty r-As p-Ty r-Asn-C 
ys-Hi s-Va 1-Asp-Leu : 3 ) CO-^^ 

25 ^MV^ Fmoc — Leu— Alko Resin (0. 55 mm o \ / g, ^ 1 

00-200mesh) ^fflV^i^Co rolgfflll 0 Omg^Srffl^^T. f^lE^^^v^^ 
— /H (c:ttgoT^fi5c<^Mi6L. Fmoc-Asp (OtBu) -OH, Fmoc 
-Val-OH, Fmoc-His (Boc)-OH, Fmoc-Cys (T r 
t) —OH, Fmoc— Asn— OH, Fmoc— Tyr (tBu) —OH, F 
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moc— Asp (OtBu) -OH, Fmoc-Tyr (tBu) —OH, Fm 
oc-Va I -OH^WWM^yy'Vl^^'^'^tz, yZt^) =^^;v 

rcT?^:/^ K<^fl|{CR e a g e n t K (5%73:y— /K 5%^;^T=y— /P, 
5%H20. 2. 5%ai^>'v?^;^-/^/TFA^?ig) 2ml^An;t. ^^UT' 2 . 

?^ilLv?^^7P^-7"/H Om I T'i5fe)^LfCo m±m^mm7Kl 0ml 

-t^fci^^B^JtiMYMC- P ACK ODS-A;(7^A (3 0<^X 2 5 0mm) 
iC'/^AL. ;^7^A^o. 1%TF AA-^ilkmk. T± h V /^mm^ 1 8 O-^ 
-C2 5%*T-ii;!JB$iir, »^i^7m 1 /m i n . T'?^ffiL/Co ?^ffi-^<^A 2 2 0 n 
m-e^::^i?'-L. n^f^^^ts^m^^^Mib. m'i^n.mL. Va 1-Ty r-As 
p -T y r -A s n -C y s -H i s - V a 1 - A s p - L e u 31. Omg 

^t^tLfcV a 1-Tyr-Asp-Tyr-Asn-Cys-Hi s— Va 1 
-Asp-Leutt, i^^l^^fEMYMC- P ACK ODS-AM:;&^A (4. 
6 <i> X 2 5 0 mm) ^ffiV^fc. 1 6 ^ 4 6 TrCD 0 . l%TFA^-^tP 
Tir h::^ h y ^^<^iiL^®>^«-^tii&(^<:t S^tfT(;i:fb^</^Tl^i^B#PHl 19. 3 

^aA'^m: I'Vo^^y-zT^yeNmrnTkmrn. iio°c, smr^ 

Asx:2. 77 (3) 

V a 1 : 1 . 7 0 (2) 

*Leu:l. 00 (l) 

Ty r : 1 . 9 8 (2) 
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H i s : 0. 9 1 ( 1 ) 

mm^^m (fab) 

[M+H] + : 12 4 1 

^5 



(^) xmmmm 



1 

X • 


KUCiT^J U M r 1 . 2ml 






1X2 


2. 






1 


2X1 


3. 


iMm DMF 1 . 2ml 






1X7 


4. 


/NMPrnW^O. 9m K DIG (5^^ 


^ (5^fi) 
fi) /NMP 








'^W. 0 . 3 m I 




3 


0X1 


5 . 


(Sfe?^) DMF 1 . 2ml 






1X2 


6. 


/NMP^^i^O. 9ml, Die (5^: 


^ (5 a*) 
a) /NMP 








^W. 0 . 3ml 




3 


0X1 


7. 


mm DMF 1 . 2ml 






1X4 



(2) SART-3 ri72-181J L e u - P h e -G 1 u - L v s - A 1 



al-Lys-AsD- Tvr-Ile (iB^lJ#-§- : 4 ) (7)-^gfe 

Buffi ( 1 ) trnm^i^X, Fmoc-Ile-Alko Resin (0. 4 
Immol/g, 1 0 0-20 0mesh) 100mg^fflV^T. Fmoc-T 
yr (tBu) -OH, Fmoc-Asp (OtBu) -OH, Fmoc-Ly 
s (Boc) -OH, Fmoc— Va 1-OH, Fmoc— Al a —OH, Fm 
oc-Lys (Boc) -OH, Fmoc-Glu (OtBu) -OH, Fmo 
c-Phe-OH, Fmo c -L e u -OH^|lli^;^-/:ry ^i^-^iJ:, ^(ZJfM 

um^n^tz.. nhf\.fz:^^^^h^^mmi^\mm\^. j-nbo. i%TFA7K-e 

W-mit^'^tzmmi^^mMYMC-P ACK 0DS-A;&^A (300X25 
0mm) {CiaAL. tf^J^^^O. 1 %T F ATk^l^fej^"^. T± h=- h ]) /l^M^^ 
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2 2 0 nm-e^rz^-t. ^^i^^^Um^A^M^. ?^*S^^L. Leu-Ph 
e-Gl u-Lys-Al a-Va 1-Lys-Asp-Tyr-I 1 e 66. 

3 m g ^^t^^o 

"l^htltzL eu-Phe-Glu-Lys - A 1 a-Va 1-Lys-Asp 
-Ty r - I 1 efi, i^ffi^^tj^^) YMC - P A C K OUS-AMtfyM. (4. 
6 <i. X 2 5 0mm) ^ffll/^/c, 1 2%^^h 4 2%^X'CD 0 . l%TFA^^tf 

tiV^ii^'^m: 1 %7a.y-/P/6 NJ^®f7K^?f^. 1 1 0°C. 1 2B#rBl 

A s X : 0 . 9 4 

G 1 X : 1 . 0 3 

A 1 a : 1 . 0 0 

V a 1 : 0 . 8 8 

I 1 e : 0 . 9 2 



* L e u 



0 0 



T y r : 0 . 9 6 



P h e 
L y s 



0 
1 



9 7 
4 5 



K4^^^ff (FAB) 
[M+H] + : 12 2 5 

(3) SART-3 r284-2 92j Asn-Tyr-Asn-Lvs-Al p,-T. 
eu-Gl n -Gl n-Leu mmm^- : 5 ) <D^^ 

mfie (1) tmmiZ.LX. Fmoc-Leu-AlkoResin 100 
mgMv^T. Fmoc-Gln-OH, Fmoc-Gln-OH, Fmoc- 
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Leu— OH, Fm o c — A 1 a — OH, F m o c — L y s (Boc) —OH, 
Fmoc-Asn-OH, Fmoc-Tyr (tBu) —OH, Fmoc— As 

^mmAi^mm i^^o . i %t f ATK-ew^b^-yrfci^+s^^tift^jYMc- 

PACK ODS-A:*^is (3O0X25Omm) (d/^AL. ;{7^i^:S:0. 

1 %T F A7K-t?j5fc?#^^. T-lr h y /l^M^ 3 0 0 3 0 %*-ei#J!jn ^it. 
»Sii7m 1 /m i n. T^ttl L/Co ^tti^fS^ A 2 2 O n m-C^-iJ?— 
^^tfll|^<^*i6. J^^ltj^L. Asn-Tyr-Asn-Lys-Al a-L 
e u -G 1 n -G 1 n - L e u 2 5. 0 m g 

#btLfcA sn— Tyr— Asn — Lys— Al a— Leu— Gl n— Gl n 
-Leu{±, i^^m^iMMYMC-P ACK O D S - AM;!{7 ^ (4. 6 0X 

2 5 0mm) ^ffiV^/c, 1 2 %:*^^ 4 2 %S-eco 0 . 1 %T F A^r^tfTir h — 

h y /i-(^ii:^«ss<^ia'^ttifc(;i J; 5^ijt{c*5v NXfmn#r«T 19.0 ^^tf ^ 
MTkM^: i%y=r./~/uX6}simmpi<.^m. 1 1 oic. 1 2fi^m 



10 



25 



( ) f^Sg^iit 

A s X : 1 . 8 7 (2) 

20 Glx:2.03 (2) 

A I a : 0 . 9 8 ( 1 ) 

*Leu:2. 00 (2) 

Ty r : 0. 9 9 ( 1 ) 

L y s : 0. 9 7 ( 1 ) 



mm^M (FAB) 
[M+H] + : 10 9 1 
(4) S ART - 3 r315-323l Al a-Tvr-I 1 e-Asp-Phe-G 
1 u -M et-Lvs-Ile (§a?IJ#^ : 6 ) (^-^fife 
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MIS (1) ir(e3^{^LT, Fmoc-Ile-Alko Resin (O. 6 
2mmol/g, 1 O O - 2 0 Ome s h) 1 0 0 m g ^ffiV ^T. F m o c - L 
ys (Boc) -OH, Fmoc -Me t-OH, Fmoc-Glu (OtB 
u) —OH, Fmo c — P h e -OH, Fmoc— Asp (OtBu) —OH, 
Fmoc-I 1 e-OH, Fmoc-Tyr (tBu) -OH, Fmoc-Al 

PACK 0DS-A;^^A (3 0 0 X 2 5 0mm) (Cj^AL. :^'7J^^0. 

1 %T F ATKT'gfcjtf^. Tir h::^ h y /umm^ 1 8 o^-e4 0 %*-ei#J!jn$it, 

y«7ml/min. "^^lil L/c^ ^ffi?^^ A 2 2 0 n m-C^^-iJ^- 
^^ti>lij5>?rSi6. ):^^^^L. Al a-Tyr-I 1 e-Asp-Phe-G 

1 u -Me t - L y s - I 1 e 15. 4 m g ^#/Co 

"^^^Cbtlf=.A 1 a -Ty r - I I e-A s p-Ph e -G 1 u-Me t - Ly s 
- I 1 e fi, i^ffi^5fe%^jYMC-P ACK ODS-AM;^7tA (4. 6 0 X 

2 5 0mm) ^fflV'T^c. 2 1 A> 5 1 %^ "CCO 0 . 1 %T F A^r-g-tfT-t ^ — 
iP7K:9-«? : 6 n^^S^tK^?^. 1 1 0 1:. 8 

:9-*ff& : Ky 

*S^T^ ( ) shm^m. 

A s X : 0 . 9 1 ( 1 ) 

G 1 X : 1 . 0 6 (1 ) 

A 1 a : 1 . 0 6 ( 1 ) 

I 1 e : 1 . 6 9 (2) 

Ty r : 0. 8 1 (1) 

*Phe:l. 00 (1) 

Ly s : 0. 8 7 (1) 
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Wmi^m (FAB) 
[M+H] + : 113 0 
(5) S ART - 3 r416-425| A s p - T v r -V a 1 -G 1 u - I 1 e - T 
r p -G 1 n-A 1 a-Tyr-Leu : 7) (D^j5t 

Bills (1 ) t LT . Fmoc — Leu-AIko Resin 100 

mg ?:ffl^^T, Fmoc-Tyr (tBu)-OH, Fmoc-Ala -OH, 
Fmoc— Gin— OH, Fmoc— Trp (Hoc) -OH, Fmoc-II 
e— OH, Fmoc-Glu (OtBu)-OH, Fmoc-Val-OH, F 
moc-Tyr (tBu) -OH, Fmoc-Asp (OtBu) -OH^mHk 

L, ^fcO. 1 %TF A7KT¥tHb$-iirfci£tBm-^MYMC-PACK OD 
S-At!=7M, (3 0 0X 2 5 0mm) {di^AL, ;^^i^^0. l%TFA7kT' 
m.mk. Tir hr^ h y/L'^^^ 1 8 05>-e3 5%*T-tt;!jn^-y:, »ftil7ml/m 
i n. T'^ttJL/Co ?^ffi^l^^A 2 2 O nmT-^-^ — L. gfi^Ji^^-g-M^^'^m 
W^^m. L. Asp-Tyr— Val-Glu-Ile-Trp-Gln- 
Ala-Tyr-Leu 18. 9mg ^#/Co 

% htltlA sp-Tyr-Va 1-Gl u-I 1 e-Trp— Gl n-Al a 
-Tyr-Leuf^, JS^tS^^iA^IJ YMC - P A C K ODS-AM;57^A (4. 
6 0X2 5Omm) ^ffiV^7t, 2 5 5 5 "C'cD 0 . l%TFA^-^tj' 

Tir H = h y y^(Dmmmm^mmmmi^2:^^j^m^:ird^^xi^wmm 20. 55}-^ 

m^k^M^: I'yo^^y-zi^yGNm.mAmm. iio°c, lov^m 
*S]PT^y@^ ( ) p^m^m 

A s X : 1 . 0 0 ( 1 ) 
G 1 X : 2 . 0 9 ( 2 ) 
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A 1 a : 1 . 0 4 ( 1 ) 
Va 1 : 0. 8 9 (l) 
Ile:0,86 (l) 
*Leu:l. 00 (l) 
Ty r : 1 . 9 5 (2) 

nm^j^m (fab) 

[M+H] + : 13 0 0 
(6) SART-3 r426 -434l A s d - T v r - L e u - A r g - A r ^ - A 
rg-Va 1-AsD -Phe (m^^m^■ : 8 ) cD^E^ 

mm ( 1 ) tmm^^LX, Fmoc-Phe-Alko Resin (0. 7 
2mmol/g, 1 0 0- 2 0 Ome s h) lOOmg^fflVNT. Fmoc-A 
sp (OtBu)-OH, Fmoc-Val-OH, Fmoc-Arg (Pm 
c) -OH, Fmoc-Arg (Pmc) -OH, Fmoc-Arg (Pmc) 
-OH, Fmoc-Leu-OH, Fmoc-Tyr (tBu) -OH, Fmo 

c-Asp (otBu) -oH^m7k:fj^y^viyy^^^ 't<7)mf6Lm$^n-^t^. 

+0^56iA^jYMC-PACK ODS-A^^^ (3O0X25Omm) iZ'&A 

L. :fj^M,^o. i%TF ATkx-mmk. T± h-hvyi^mm^2 4 o^AX2 

5<yo^Xmm^^. Vj^iiTm 1 /m i n. xmHiLtz, ?^ffi?i^^ A 2 2 O n ml? 
^ = ^-L. B^m^^tim^^^m^. m'^m.mL. Asp-Tv r-Leu- 
Arg-Arg-Arg-Val-Asp-Phe 34. Om s^mtzo 

^#f>t^fcA sp-Tyr-Leu-Arg-Arg-Arg-Va 1-Asp 
-Phefi, i^=l=Sm5tMYMC-PACK ODS-AM;^5jU (4. 60X 
2 5 0mm) ^^V^fc. 1 2 4 2 %ST'COO . 1 %T F A^-^tf T-fe h — 

h y ^^(ommmm^EdMmmz x ^ ^n^mm 20. 1 ^^^^^^ ^ 
m:^^Am : i%z7^y -,\./ 6 t<imkimm. 1 1 o t:, 12 ^p^i 
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*S5pT^y^ ( ) p^mmm 

A s X : 1 . 9 0 (2) 

Va 1 : 0. 9 5 (l) 

*Leu:l. 00 (l) 

Ty r : 1 . 0 0 (l) 

P h e : 0. 9 9 ( 1 ) 

A r g : 2. 9 3 (3) 



wm^^m (FAB) 

[M+H] + : 12 3 9 
( 7 ) S A R T - 3 r448-456j Al a-Phe-Thr-Arg-Al a-L 
eu-Glu-Tvr-Leu (§a?IJ#-§- : 9 ) <D^f^ 

HUtfi ( 1 ) (bf^-^f^ LT, Fmoc-Leu-Alko Resin lOO 
mg ^ffl^^T, Fmoc-Tyr (tBu) -OH, Fmoc-Glu (OtB 
u) —OH, Fmoc — Leu— OH, Fmoc— Al a— OH, Fmoc— A 
rg (Pmc) -OH, Fmoc-Thr (tBu) -OH, Fmoc— Phe 
-OH, Fmo c -A I a -OH^m7:k:^ ^y-^V ^V'^'it. -tf^Mf^sI^ff o 

fciS^te^^lMllYMC- P ACK ODS-A;^7Ti^ (3O0X2 5Omm) \Z. 
SAL, ;^^i^^0. 1 %TF A7K-ei5fe?^f^. r± V=- h V /\^m^^2 A 0';i^-x: 
3 0%*T'±i;(jP$i±. »Eit7m 1/m i n. T'^lfJLfCo ?^ffi?^^A2 2 0 nm 
T^-i?-L. ifi^J^^^tpiU^^^S*^. ^^^^j^L. Al a-Phe-Thr 
-A r g -A 1 a - L e u -G 1 u -Ty r -L e u 2 2. 8 m g <^#7to 

#f3tb/cA 1 a - P h e -T h r - A rg-Al a-Leu -G 1 u -T y r 
-LeuH, jg^tS^^JW^jYMC-P ACK O D S - AM;3l7 ^ (4. 60X 
2 5 0mm) ^fflV^fc> 2 0 5 0 %^-e(D 0 . 1 %T F A^-a-tfT-t h ^ 
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Imii^'M^: 1 %:7^y— N:S^7K?^^^. 1 1 o°c. 1 2mm 

^mmT^ym ( ) p^mmm. 

Th r : 0. 9 1 (l) 
G 1 X : 1 . 0 3 ( 1 ) 
A I a : 1 . 9 1 (2) 
*Leu:2. 00 (2) 
Ty r : 1 . 0 O (l) 
P h e : 0. 9 7 ( 1 ) 
A r g : 0. 9 7 ( 1 ) 

Kfi^^tlT (FAB) 
[M+H] + : 10 8 3 

M^m 6 

^Wij5T^j^Lfcri09-118j (ifi^lj#^ : 3) RXJ r315-323j (@B^lJ#^ : 

mm^mmmm^jM-<zf^ k% i o // m{^/^ 5 j: ^ {^ap;^. ^r^ik y ^^n^^^ ij 

MLtz, 1 ilPs^f^, X^HStt (50Gy) Lfc^2X10 =f®(^^t^'lfiL y 

tro^Co $b(^i3iraft. 3lIie(7)$iM^l^+l(c:m9jgbfCo 3mB(DmWLi)^h 
liirnm. lt«L;^cy >'^-?^^lEli|XL;^c:„ S ART- 3 ^^^LT*5 l9HLA- 
A2402^<7)T«fil^II;l^^flat*T^5MT-2. SZJ«S ART - 3 ^IgmLTVN^ 
;5SHLA-A2402^ti(D T « ifiL^^flS^Tfe 6 RPMI8402 Sr^iT.^tl.tM6<j« ( i 
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xio'^m) tLx. mm(DV'^ym (sxio-aii) ^^^Rjt^Lxm.±-r^j^m±m 

^6 



10 







-i-iH I r IN — y 
HDl 


>.P K/ m 
HD2 


i ) 




MT-2 


RPMI8402 


MT-2 


RPMI8402 


ri09-118j 


1771 


159 


2078 


28 


ra 15-323 J 


2041 


26 


974 


40 




552 


154 


413 


69 



rio9-ii8j Rz^ r3i5-323j (D-<y'^ FxmmLtimmiku i^y^n. HLA- 

h2mi'^(Dm-2iZRm Lt-r^ HLA-A24l5tt4<7)RPMI8402{c:«M^£;^ L/^;^^o tz:Lt7i> 



^ce*i/^^^T'ffiV^fcMT-2(Z)'f-tt?«9 HLA-A24(7)cDNA^ia^^ 5: K^COS-7^ 

m (ATcc No. CRL1651) -^vA-i3« (mit^m^mmmmn) i^mAi^x^^ 

(J. Exp. Med. , 187:277, 1998) „ 

S W^m&m^^m^i^ (HLA-A0207patt) 0OTIL^247t:7"l— h ^ffll ^, 45% 
RPMI, 45%AIM-V (GIBCO BRLthM) . 10%FCSi^, lOOU/mM — n ^ 2 , 

0. ImMNEAA (GIBCO BRL&M) ^» L AcJ^«?^(OT. y >/>^l#«?jg i 1^^) 

rtl^OK-CTLi^ifeLfco OK-CTUi. ^:^mo< tt*mm-T @ lH 3 XlfeS 
^lfI^^fe#X^X|ie^#f?JF%^{c:^l€^;HTVNS (^^^2^<7)«.i^ : OK- C T L ; 
S®0 l¥8^3 B PERM BP-6818)o 

SW620« (ATCCt$^# -^001-227) ;e)^ tfi^ Cancer. Res. , 55 : 4248, 

1995(^i^^(:l^^V^, HLA-A0201(DcDNA (Genbank Accession No. M84379) ^^^^ 
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COS-7 (ATCC#-^CRL165l) ( 1 X 10^« -^SART-3jte^(DcDNA;i5m^iZ.* tLfc 
m^;t:7°^;=^$ Ki^ ^KiHLA-A0201(7)cDNA/55|a^iA*tL;^c*S^x.^^><: ^ K 

h L/ceV^«i^SS¥, fflJ^XL7°^;=^$ P-:/K<}rHLA-A2402COcDNA;45^fi 

«7 

0K-aL;6^'Mdfe LfcIFN- V gCpg/ml) 

COS-7 653 
COS-7 + HLA-A0201 + K 2401 

COS-7 + HLA-A2402 + K 600 

SART-3^m'f-(DcDnAmSL^^t.thtzmi^K.Zf'7 ^ h'^ a-^K.JrHLA-A0201<7) 
cDNA;55^fl^iA^ix/-c|ai^x.:7"^x 5: }^'^yy/i'hy>P^y:^^ hLtzM^, OK- 
CTLm\iL<Dmi^tt-<^<R}tLX. IFN-y^M^L/Co ^(DZt7!)>h. I1LA-A0201 

HLA-A2j=fel^t^OMj^feiM^7'^ K(7)lgl^ 

A020i(i^-a'Brtg^i^i®$H59*/cHi0T ^ y ^J; ^) ^^s-^r^ K^, ^^5^- 

^-^^ J; 19 NIH(Z)BIMAS<^ y ^ h (http://biraas. dcrt. nih. gov/molbio/hla_ 
bind/) ?rffiVNTlt^t/io 1^^$tL;^c-<:7°^ K<7)^J^iEl^JS-§- : 2 5 ~iaa?iJ# 
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y K— eiaiSt5^c^T2^^ (Immunogenetics, 21:235,1985) 1 X lO^fgUd^ ^ 
i^^^ L/CHLA-A0201 {^^-^ pThS t f-m ^ K^^ix^^tiio // yix^2mm 
^NVU^^Lfcf^, 6X10*fi(Z)0K-CTL<^^'b(^18B#rBlig^L. OK-CTU^M^ L 

_L?f^c^IFN-7fl:miSAfe{c:T^»Lfco dUmcD^zf^ \=\ -r^j:io-hmmf7im 
^ ^y-?i^KSART-3C0T ? y ^iE^iJ<^^i52{i;ei^f>^i60{5(7)ia^J J: 19 -5-^:7"^ K 
ri52-160j (la^iJS-^: 2 5) , ||249fi;6^ ibl|257{5:<7)ia^lj j; «9 /^-S-^:/^ K 
r249-257j (id^iJS-^ : 2 6) , msOZm-hm^lOitLX /j: ^^y'^ K r302- 
310J 2 7) , ^309{5;;6^^^317{£J; t9/^-5-<:/^ K r309-317j 

(id^fJS-i-: 2 8) , RTim386iu.:^^hm39AiiL^^:^j:^^-:r^V r386-394j 



g8 

K ^m^PcDlFN-y (pg/ml) * 

r 152-160 J 162 
r249-257j 209 
r302-310j 190 
r309-317j 231 
r386-394| ^ 122 



*) ^y°^ K^/</I^X LTV^/^V^T2«{->^^i-'5IFN-7M^ife^ML§|V^fc'^a: 

ti:^^Mf^Xm^^tiT2mJiel(Di-tt^KHZ, HLA-A0201(DcDNA^3^:7^^>?. 5; 
C0S-7« (ATCC No. CRL1651) •^VA-13iBJ3S (S{b^»^«iSfT) (Cl^A L 

(J. Exp. Med. , 187: 277, 1998) „ 
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fi, -7 ^=.;vr=7=^:y. n^v-^/, ^yn^i/>', h y :7" h :7 r >*fc{iy 
iS^IJ#^ : 5 7 iC|2«t(7)T ^ y ^ia^lJ(D^ 2 # g CDT 5 y ^{i. 7 ^ ri^/UT ^ 

{i. :7;nz:^/PT7->. n^i^^-, -ryn^i^^/, h y :7°^>'Ti^*/c^^y^;^- 
iB^iJ#^ : 5 9 {dfsmcoT ^ y ^id^ij<7)^ 2 n g c7)T ^ y ^ ^ =:-/vr =7 

=-1^. =^r2iyi^^ ^^-^_,^^yu,j^ y _^ ^9#g<Z)T5:y^ 

: 6 0 \z.mm(OT ^ y ^la^ijo^ 2 # g (dt 5 y ^{i, n i^:/, ^ 
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fi, ^-^y feting v^>'T'S) So 

^^y ^^*:^c{±n^'>^-efc5o 
fix ^^y v:ifc«n^ i/^^-efeS^ 
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Iff 15 IS 

2. Ein^^r : 2 ic:tS4fe(7)tgSiB^J;^.p5;^^5DNA, Xtt^cT) D N A ;^ h y 

^7'^^ftT■X:v^^^'y^^X-r5|g^DNA (fcffL. I^DNA^oJ;!/ 
'^^D N A/i^i^^ LT4tM$n5 ^ H L A^l^ t LT«^W 

3. 1 *:^ci{S 2taft<7)DNA^^i-5^ig.:7"^><; 5 Ko 

L Atitj^cbM^LT«^^t4T«{' J: i^ra^tL^t-SMJIHil-^^^ K\ ;i 
1 0. HLAifiW.^^HL A- A2 A^tMHh A- A2X'h^tmm 9 mm<7) 
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1 2. Emm^ : 3~iE^J#-^ : 9, ^fcfiSE^IJS-^ : 2 5 ~id^J#^ : 2 9 
1 4. ia3?<JII^ : 3~gB?IJS^ : 9, : 2 5 : 2 9 

1 7. m^m^ : 5 3 -ia^ijs-^ : e 4 (^)v^-fi^^^i-fs«(7)T 5: ymm^i\(D-^ 

^^$tL5^V^< 1 1 la^^^Sjfife^i LT^^LT/^S, fli5^cDf^)^^J*fc{i 
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2 0. tS3^^3ll 9t2tt<Dffi^;tDNA^^m$itT#^n5-5M^;t.1fy-<:7° 



2 1 . 1 9 mmmmK. d n a * ^JilJtil ^SmiT^l ^zf 

2 4. t#*Jll *;^c«2tB«fec7)DNA. IftJt^JS 6 tEg^c^M^i/tMiJ^ 
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SEQUENCE LISTING 
<110> ITOH, Kyogo; Sumitomo Pharmaceuticals Company, Limited 
<120> A Novel Tumor Antigen SART-3, and It's Tumor Antigen Peptides 
<130> 661463 
<150> Japan: 98-242660 
<151> 28. 08. 98 
<160> 64 

<210> 1 
<211> 963 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Ala Thr Ala Ala Glu Thr Ser Ala Ser Glu Pro Glu Ala Glu Ser 

5 10 15 

Lys Ala Gly Pro Lys Ala Asp Gly Glu Glu Asp Glu Val Lys Ala Ala 

20 25 30 

Arg Thr Arg Arg Lys Val Leu Ser Arg Ala Val Ala Ala Ala Thr Tyr 

35 40 45 

Lys Thr Met Gly Pro Ala Trp Asp Gin Gin Glu Glu Gly Val Ser Glu 

50 55 60 

Ser Asp Gly Asp Glu Tyr Ala Met Ala Ser Ser Ala Glu Ser Ser Pro 
65 70 75 80 

Gly Glu Tyr Glu Trp Glu Tyr Asp Glu Glu Glu Glu Lys Asn Gin Leu 

85 90 95 

Glu He Glu Arg Leu Glu Glu Gin Leu Ser lie Asn Val Tyr Asp Tyr 

100 105 110 

Asn Cys His Val Asp Leu lie Arg Leu Leu Arg Leu Glu Gly Glu Leu 
115 120 125 
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Thr Lys Val Arg Met Ala Arg Gin Lys Met Ser Glu He Phe Pro Leu 

130 135 140 

Thr Glu Glu Leu Trp Leu Glu Trp Leu His Asp Glu lie Ser Met Ala 
145 150 155 160 

Gin Asp Gly Leu Asp Arg Glu His Val Tyr Asp Leu Phe Glu Lys Ala 

165 170 175 

Val Lys Asp Tyr lie Cys Pro Asn lie Trp Leu Glu Tyr Gly Gin Tyr 

180 185 190 

Ser Val Gly Gly He Gly Gin Lys Gly Gly Leu Glu Lys Val Arg Ser 

195 200 205 

Val Phe Glu Arg Ala Leu Ser Ser Val Gly Leu His Met Thr Lys Gly 

210 215 220 

Leu Ala Leu Trp Glu Ala Tyr Arg Glu Phe Glu Ser Ala He Val Glu 



Ala Ala Arg Leu Glu Lys Val His Ser Leu Phe Arg Arg Gin Leu Ala 

245 250 255 

He Pro Leu Tyr Asp Met Glu Ala Thr Phe Ala Glu Tyr Glu Glu Trp 

260 265 270 

Ser Glu Asp Pro He Pro Glu Ser Val lie Gin Asn Tyr Asn Lys Ala 

275 280 285 

Leu Gin Gin Leu Glu Lys Tyr Lys Pro Tyr Glu Glu Ala Leu Leu Gin 

290 295 300 

Ala Glu Ala Pro Arg Leu Ala Glu Tyr Gin Ala Tyr He Asp Phe Glu 
305 310 315 320 

Met Lys He Gly Asp Pro Ala Arg He Gin Leu He Phe Glu Arg Ala 

325 330 335 

Leu Val Glu Asn Cys Leu Val Pro Asp Leu Trp He Arg Tyr Ser Gin 

340 345 350 

Tyr Leu Asp Arg Gin Leu Lys Val Lys Asp Leu Val Leu Ser Val His 



225 



230 



235 



240 
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355 360 
Asn Arg Ala lie Arg Asn Cys Pro Trp Thr Val Ala Leu Trp Ser Arg 

375 380 
Tyr Leu Leu Ala Met Glu Arg His Gly Val Asp His Gin Val He Ser 

390 395 
Val Thr Phe Glu Lys Ala Leu Asn Ala Gly Phe lie Gin Ala Thr Asp 

405 415 
Tyr Val Glu lie Trp Gin Ala Tyr Leu Asp Tyr Leu Arg Arg Arg Val 

420 425 430 

Asp Phe Lys Gin Asp Ser Ser Lys Glu Leu Glu Glu Leu Arg Ala Ala 

435 440 445 

Phe Thr Arg Ala Leu Glu Tyr Leu Lys Gin Glu Val Glu Glu Arg Phe 

455 460 
Asn Glu Ser Gly Asp Pro Ser Cys Val lie Met Gin Asn Trp Ala Arg 

465 470 A Tc 

475 480 

He Glu Ala Arg Leu Cys Asn Asn Met Gin Lys Ala Arg Glu Leu Trp 

485 490 495 

Asp Ser He Met Thr Arg Gly Asn Ala Lys Tyr Ala Asn Met Trp Leu 

500 505 510 

Glu Tyr Tyr Asn Leu Glu Arg Ala His Gly Asp Thr Gin His Cys Arg 

515 520 525 

Lys Ala Leu His Arg Ala Val Gin Cys Thr Ser Asp Tyr Pro Glu His 

530 535 540 

Val Cys Glu Val Leu Leu Thr Met Glu Arg Thr Glu Gly Ser Leu Glu 

550 555 560 

Asp Trp Asp lie Ala Val Gin Lys Thr Glu Thr Arg Leu Ala Arg Val 

565 570 575 

Asn Glu Gin Arg Met Lys Ala Ala Glu Lys Glu Ala Ala Leu Val Gin 
580 585 590 
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Gin Glu Glu Glu Lys Ala Glu Gin Arg Lys Arg Ala Arg Ala Glu Lys 

595 600 605 

Lys Ala Leu Lys Lys Lys Lys Lys lie Arg Gly Pro Glu Lys Arg Gly 
610 615 620 

5 Ala Asp Glu Asp Asp Glu Lys Glu Trp Gly Asp Asp Glu Glu Glu Gin 

625 630 635 640 

Pro Ser Lys Arg Arg Arg Val Glu Asn Ser lie Pro Ala Ala Gly Glu 

645 650 655 

Thr Gin Asn Val Glu Val Ala Ala Gly Pro Ala Gly Lys Cys Ala Ala 
10 660 665 670 

Val Asp Val Glu Pro Pro Ser Lys Gin Lys Glu Lys Ala Ala Ser Leu 

675 680 685 

Lys Arg Asp Met Pro Lys Val Leu His Asp Ser Ser Lys Asp Ser lie 
690 695 700 

15 Thr Val Phe Val Ser Asn Leu Pro Tyr Ser Met Gin Glu Pro Asp Thr 

705 710 715 720 

Lys Leu Arg Pro Leu Phe Glu Ala Cys Gly Glu Val Val Gin He Arg 

725 730 735 

Pro He Phe Ser Asn Arg Gly Asp Phe Arg Gly Tyr Cys Tyr Val Glu 
20 740 745 750 

Phe Lys Glu Glu Lys Ser Ala Leu Gin Ala Leu Glu Met Asp Arg Lys 

755 760 765 

Ser Val Glu Gly Arg Pro Met Phe Val Ser Pro Cys Val Asp Lys Ser 

770 775 780 

Lys Asn Pro Asp Phe Lys Val Phe Arg Tyr Ser Thr Ser Leu Glu Lys 
785 790 795 800 

His Lys Leu Phe lie Ser Gly Leu Pro Phe Ser Cys Thr Lys Glu Glu 

805 810 815 

Leu Glu Glu He Cys Lys Ala His Gly Thr Val Lys Asp Leu Arg Leu 



25 
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820 825 830 

Val Thr Asn Arg Ala Gly Lys Pro Lys Gly Leu Ala Tyr Val Glu Tyr 

835 840 845 

Glu Asn Glu Ser Gin Ala Ser Gin Ala Val Met Lys Met Asp Gly Met 

850 855 860 

Thr He Lys Glu Asn He He Lys Val Ala lie Ser Asn Pro Pro Gin 
865 870 875 880 

Arg Lys Val Pro Glu Lys Pro Glu Thr Arg Lys Ala Pro Gly Gly Pro 

885 890 895 

Met Leu Leu Pro Gin Thr Tyr Gly Ala Arg Gly Lys Gly Arg Thr Gin 

900 905 910 

Leu Ser Leu Leu Pro Arg Ala Leu Gin Arg Pro Ser Ala Ala Ala Pro 

915 920 925 

Gin Ala Glu Asn Gly Pro Ala Ala Ala Pro Ala Val Ala Ala Pro Ala 

930 935 940 

Ala Thr Glu Ala Pro Lys Met Ser Asn Ala Asp Phe Ala Lys Leu Phe 
945 950 955 960 

Leu Arg Lys 
963 

<210> 2 
<211> 3798 
<212> DNA 

<213> Homo sapiens 
<400> 2 

ccacgcgtcc g atg gcg act gcg gcc gaa acc teg get tea gaa cce gag 50 
Met Ala Thr Ala Ala Glu Thr Ser Ala Ser Glu Pro Glu 

5 10 
get gag tec aag get ggg cce aag get gae gga gag gag gat gag gtt 98 
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Ala Glu Ser Lys Ala Gly Pro Lys Ala Asp Gly Glu Glu Asp Glu Val 

15 20 25 

aag gcg get agg aca. agg aga aag gtg tta teg egg get gtg gee get 146 
Lys Ala Ala Arg Thr Arg Arg Lys Val Leu Ser Arg Ala Val Ala Ala 
5 30 35 40 45 

gcg aca tac aag aec atg ggg cca gcg tgg gat cag cag gag gaa gge 194 
Ala Thr Tyr Lys Thr Met Gly Pro Ala Trp Asp Gin Gin Glu Glu Gly 

50 55 60 

gtg age gag age gat ggg gat gag tac gee atg get tee tee gcg gag 242 
10 Val Ser Glu Ser Asp Gly Asp Glu Tyr Ala Met Ala Ser Ser Ala Glu 

65 70 75 

age tec cec ggg gag tac gag tgg gaa tat gac gaa gag gag gag aaa 290 
Ser Ser Pro Gly Glu Tyr Glu Trp Glu Tyr Asp Glu Glu Glu Glu Lys 
80 85 90 

15 aac cag ctg gag att gag aga etg gag gag cag ttg tct ate aac gtc 338 

Asn Gin Leu Glu He Glu Arg Leu Glu Glu Gin Leu Ser lie Asn Val 

95 100 105 

tat gac tac aac tgc cat gtg gac ttg ate aga etg etc agg ctg gaa 386/ 
Tyr Asp Tyr Asn Cys His Val Asp Leu lie Arg Leu Leu Arg Leu Glu 
20 110 115 120 125 

ggg gag ett ace aag gtg agg atg gee cgc cag aag atg agt gaa ate 434 
Gly Glu Leu Thr Lys Val Arg Met Ala Arg Gin Lys Met Ser Glu lie 

130 135 140 

ttt cec ttg act gaa gag etc tgg ctg gag tgg ctg cat gac gag ate 482 
25 Phe Pro Leu Thr Glu Glu Leu Trp Leu Glu Trp Leu His Asp Glu lie 

145 150 _ 155 

age atg gee cag gat ggc etg gac aga gag cae gtg tat gac etc ttt 530 
Ser Met Ala Gin Asp Gly Leu Asp Arg Glu His Val Tyr Asp Leu Phe 
160 165 170 
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gag aaa gcc gtg aag gat tac att tgt cct aac att tgg eta gag tat 578 
Glu Lys Ala Val Lys Asp Tyr He Cys Pro Asn He Trp Leu Glu Tyr 

175 180 185 

ggc cag tac tea gtt ggt ggg att ggt cag aaa ggt ggc ctt gag aaa 626 
Gly Gin Tyr Ser Val Gly Gly He Gly Gin Lys Gly Gly Leu Glu Lys 
190 195 200 205 

gtt cgc tec gtg ttt gaa agg get etc teg tet gtt ggt tta cat atg 674 
Val Arg Ser Val Phe Glu Arg Ala Leu Ser Ser Val Gly Leu His Met 

210 215 220 

acc aaa gga etc gee etc tgg gag get tac cga gag ttt gaa agt gcg 722 
Thr Lys Gly Leu Ala Leu Trp Glu Ala Tyr Arg Glu Phe Glu Ser Ala 

225 230 235 

att gtg gaa get get egg ctt gag aaa gte eac agt ctt ttc egg cga 770 
He Val Glu Ala Ala Arg Leu Glu Lys Val His Ser Leu Phe Arg Arg 

240 245 250 

cag ttg gcg ate cca etc tat gat atg gag gcc aca ttt gca gag tat 818 
Gin Leu Ala He Pro Leu Tyr Asp Met Glu Ala Thr Phe Ala Glu Tyr 

255 260 265 

gaa gaa tgg tea gaa gac eca ata cca gag tea gta att cag aac tat 866 
Glu Glu Trp Ser Glu Asp Pro He Pro Glu Ser Val He Gin Asn Tyr 
270 275 . 280 285 

aac aaa gca eta cag cag ctg gag aaa tat aaa eee tat gaa gaa gca 914 
Asn Lys Ala Leu Gin Gin Leu Glu Lys Tyr Lys Pro Tyr Glu Glu Ala 

290 295 300 

etg ttg cag gca gag gca eca agg ctg gca gaa tat caa gca tat ate 962 
Leu Leu Gin Ala Glu Ala Pro Arg Leu Ala Glu Tyr Gin Ala Tyr He 

305 310 315 

gat ttt gag atg aaa att ggc gat cct get cgc att cag ttg ate ttt 1010 
Asp Phe Glu Met Lys He Gly Asp Pro Ala Arg He Gin Leu He Phe 
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320 325 330 

gag cgc gcc ctg gtc gag aac tgc ctt gtc cca gac tta tgg ate cgt 1058 
Glu Arg Ala Leu Val Glu Asn Cys Leu Val Pro Asp Leu Trp He Arg 

335 340 345 

tac agt cag tac eta gat cga caa etg aaa gta aag gat ttg gtt tta 1106 
Tyr Ser Gin Tyr Leu Asp Arg Gin Leu Lys Val Lys Asp Leu Val Leu 
350 355 360 365 

tct gta cat aae cge get att aga aae tge ecc tgg aca gtt gcc tta 1154 
Ser Val His Asn Arg Ala He Arg Asn Cys Pro Trp Thr Val Ala Leu 

370 375 380 

tgg agt egg tac etc ttg gcc atg gag aga cat gga gtt gat cat caa 1202 
Trp Ser Arg Tyr Leu Leu Ala Met Glu Arg His Gly Val Asp His Gin 

385 390 395 

gta att tct gta ace tte gag aaa get ttg aat gcc ggc ttc ate cag 1250 
Val lie Ser Val Thr Phe Glu Lys Ala Leu Asn Ala Gly Phe He Gin 

400 405 410 

gcc act gat tat gtg gag att tgg cag gca tac ctt gat tac ctg agg 1298 
Ala Thr Asp Tyr Val Glu He Trp Gin Ala Tyr Leu Asp Tyr Leu Arg 

415 420 425 

aga agg gtt gat ttc aaa caa gac tec agt aaa gag ctg gag gag ttg 1346 
Arg Arg Val Asp Phe Lys Gin Asp Ser Ser Lys Glu Leu Glu Glu Leu 
430 435 440 445 

agg gcc gcc ttt act cgt gcc ttg gag tat ctg aag cag gag gtg gaa 1394 
Arg Ala Ala Phe Thr Arg Ala Leu Glu Tyr Leu Lys Gin Glu Val Glu 

450 455 460 

gag cgt ttc aat gag agt ggt gat cca age tge gtg att atg cag aac 1442 
Glu Arg Phe Asn Glu Ser Gly Asp Pro Ser Cys Val He Met Gin Asn 

465 470 475 

tgg get agg att gag get cga etg tgc aat aac atg cag aaa get egg 1490 
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Trp Ala Arg He Glu Ala Arg Leu Cys Asn Asn Met Gin Lys Ala Arg 

480 485 490 

gaa etc tgg gat age ate atg ace aga gga aat gee aag tac gee aac 1538 
Glu Leu Trp Asp Ser He Met Thr Arg Gly Asn Ala Lys Tyr Ala Asn 

495 500 505 

atg tgg eta gag tat tac aac etg gaa aga get cat ggt gac ace cag 1586 
Met Trp Leu Glu Tyr Tyr Asn Leu Glu Arg Ala His Gly Asp Thr Gin 
510 515 520 525 

eae tgc egg aag get etg eae egg gee gtc cag tgc ace agt gac tac 1634 
His Cys Arg Lys Ala Leu His Arg Ala Val Gin Cys Thr Ser Asp Tyr 

530 535 540 

eea gag eae gte tgc gaa gtg tta etc ace atg gag agg aca gaa ggt 1682 
Pro Glu His Val Cys Glu Val Leu Leu Thr Met Glu Arg Thr Glu Gly 

545 550 555 

tct tta gaa gat tgg gat ata get gtt cag aaa act gaa ace ega tta 1730 
Ser Leu Glu Asp Trp Asp lie Ala Val Gin Lys Thr Glu Thr Arg Leu 

560 565 570 

get cgt gtc aat gag cag aga atg aag get gca gag aag gaa gca gee 1778 
Ala Arg Val Asn Glu Gin Arg Met Lys Ala Ala Glu Lys Glu Ala Ala 
20 575 580 585 

ett gtg cag caa gaa gaa gaa aag get gaa eaa egg aaa aga get egg 1826 
Leu Val Gin Gin Glu Glu Glu Lys Ala Glu Gin Arg Lys Arg Ala Arg 
590 595 600 605 

get gag aag aaa gcg tta aaa aag aag aaa aag ate aga ggc cca gag 1874 
Ala Glu Lys Lys Ala Leu Lys Lys Lys Lys Lys He Arg Gly Pro Glu 

610 615 620 

aag egc gga gca gat gag gae gat gag aaa gag tgg ggc gat gat gaa 1922 
Lys Arg Gly Ala Asp Glu Asp Asp Glu Lys Glu Trp Gly Asp Asp Glu 
625 630 635 



15 



25 
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gaa gag cag cct tec aaa cgc aga agg gtc gag aac age ate cct gca 1970 
Glu Glu Gin Pro Ser Lys Arg Arg Arg Val Glu Asn Ser lie Pro Ala 

640 645 650 

get gga gaa aca caa aat gta gaa gta gca gca ggg cec get ggg aaa 2018 
Ala Gly Glu Thr Gin Ash Val Glu Val Ala Ala Gly Pro Ala Gly Lys 

655 660 665 

tgt get gee gta gat gtg gag ccc cet teg aag cag aag gag aag gca 2066 
Cys Ala Ala Val Asp Val Glu Pro Pro Ser Lys Gin Lys Glu Lys Ala 
670 675 680 685 

gee tee etg aag agg gac atg ecc aag gtg ctg eac gac age age aag 2114 
Ala Ser Leu Lys Arg Asp Met Pro Lys Val Leu His Asp Ser Ser Lys 

690 695 700 

gae age ate acc gtc ttt gte age aac ctg ccc tae age atg cag gag 2162 
Asp Ser He Thr Val Phe Val Ser Asn Leu Pro Tyr Ser Met Gin Glu 
15 705 710 715 

ecg gac acg aag etc agg eca etc ttc gag gcc tgt ggg gag gtg gte 2210 
Pro Asp Thr Lys Leu Arg Pro Leu Phe Glu Ala Cys Gly Glu Val Val 

720 725 730 

cag ate cga ece ate ttc age aac cgt ggg gat ttc ega ggt tac tgc 2258 
Gin lie Arg Pro lie Phe Ser Asn Arg Gly Asp Phe Arg Gly Tyr Cys 

735 740 745 

tac gtg gag ttt aaa gaa gag aaa tea gcc ctt cag gca ctg gag atg 2306 
Tyr Val Glu Phe Lys Glu Glu Lys Ser Ala Leu Gin Ala Leu Glu Met 
750 755 760 765 

gac egg aaa agt gta gaa ggg agg eca atg ttt gtt tec cec tgt gtg 2354 
Asp Arg Lys Ser Val Glu Gly Arg Pro Met Phe Val Ser Pro Cys Val 

770 775 780 

gat aag age aaa aac ccc gat ttt aag gtg ttc agg tac age act tec 2402 
Asp Lys Ser Lys Asn Pro Asp Phe Lys Val Phe Arg Tyr Ser Thr Ser 



20 



25 
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785 790 795 

eta gag aaa cac aag ctg ttc ate tea ggc ctg ect ttc tec tgt act 2450 
Leu Glu Lys His Lys Leu Phe lie Ser Gly Leu Pro Phe Ser Cys Thr 

800 805 810 

aaa gag gaa eta gaa gaa ate tgt aag get eat gge ace gtg aag gac 2498 
Lys Glu Glu Leu Glu Glu lie Cys Lys Ala His Gly Thr Val Lys Asp 

815 820 825 

etc agg ctg gtc acc aac egg get gge aaa eca aag gge ctg gee tac 2546 
Leu Arg Leu Val Thr Asn Arg Ala Gly Lys Pro Lys Gly Leu Ala Tyr 
830 835 840 845 

gtg gag tat gaa aat gaa tec eag geg teg cag get gtg atg aag atg 2594 
Val Glu Tyr Glu Asn Glu Ser Gin Ala Ser Gin Ala Val Met Lys Met 

850 855 860 

gac ggc atg act ate aaa gag aac ate ate aaa gtg gea ate age aac 2642 
Asp Gly Met Thr lie Lys Glu Asn lie He Lys Val Ala He Ser Asn 

865 870 875 

ect cct cag agg aaa gtt eca gag aag cca gag ace agg aag gea eca 2690 
Pro Pro Gin Arg Lys Val Pro Glu Lys Pro Glu Thr Arg Lys Ala Pro 

880 885 890 

ggt ggc ccc atg ctt ttg ccg cag aca tac gga gcg agg ggg aag gga 2738 
Gly Gly Pro Met Leu Leu Pro Gin Thr Tyr Gly Ala Arg Gly Lys Gly 

895 900 905 

agg acg cag ctg tct eta ctg ect cgt gee ctg cag egc cca agt get 2786 
Arg Thr Gin Leu Ser Leu Leu Pro Arg Ala Leu Gin Arg Pro Ser Ala 
910 915 920 925 

gea get cct cag get gag aac ggc cct gee gcg get ect gea. gtt gee 2834 
Ala Ala Pro Gin Ala Glu Asn Gly Pro Ala Ala Ala Pro Ala Val Ala 

930 935 940 

gee cca gea gee acc gag gea ccc aag atg tee aat gcc gat ttt gee 2882 
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Ala Pro Ala Ala Thr Glu Ala Pro Lys Met Ser Asn Ala Asp Phe Ala 

945 950 955 

aag ctg ttt ctg aga aag tgaacgggac gctgggagac aggaaatgcc 2930 
Lys Leu Phe Leu Arg Lys 
960 



ttacttcact 


ctggcccggc 


ggacctccca ccacccagca gtgcactggg gatggacagg 


2990 


cctggtgtgc 


tgcgtgctcg 


caaccacaga tggctcctcg gctttagaca 


gaaaggggaa 


3050 


ggggt tctaa 


gtcaagagcc 


tttcagtgct ccctcatatt 


gagggcagtg 


gcagaaaagt 


3110 


gaccactctg 


caggctgggc 


ccaggatgtg gtgtcctgag atagttttgt 


atcttaaaga 


3170 


ctgaggcaca 


gaagcgaaac 


gagaacacac tgtttttgag acacagttgt 


ccaaatgttt 


3230 


ctggccagct 


ccggcccctt 


tttgtatgac acttctcttc 


caccctgcac 


agcacatgtg 




cccgtcattc 


ttttaatttt 


aaaagatgaa atggcagatg 


ctagtaattc 


acagaatggc 


3350 


ctcttgtggg ggtgggtctg 


agggaagtca gctataaaac 


atttgctgga 


gttttgttca 


3410 


atggggctgt 


gcatttttat 


attatgtgtt tgtaaatgac 


atgtcagccc 


ttgtttcatg 


3470 


tttcctaaaa 


gcagaatatt 


tgcaacattt gttttgtata 


ggaattattt 


gtgccacctg 


3530 


ctgtggactg 


ttttctttgc 


ctagtgacta gtgacctgtg 


ttgtctaaac 


atgagtttca 


3590 


gccctttggt 


tttgtttaat 


accatgtcaa atgcaaactt 


caattctccc 


catttagctt 


3650 


tattaaactg acgttctctt 


caaaacttct tgctgaatgg 


tactcagatg 


tgcattcaca 


3710 


tacagatgtg ttttgaagtg 


ggtgtacctt gctttaccta 


atagatgtgt 


aaatagaact 


3770 


tttgtaagtc 


aaaaaaaaaa 


aaaaaaaa 






3798 



<210> 3 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Val Tyr Asp Tyr Asn Cys His Val Asp Leu 

5 10 
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<210> 4 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Leu Phe Glu Lys Ala Val Lys Asp Tyr He 
5 10 

<210> 5 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Asn Tyr Asn Lys Ala Leu Gin Gin Leu 
5 

<210> 6 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Ala Tyr lie Asp Phe Glu Met Lys lie 
5 

<210> 7 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 7 
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Asp Tyr Val Glu lie Trp Gin Ala Tyr Leu 

5 10 

<210> 8 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Asp Tyr Leu Arg Arg Arg Val Asp Phe 

5 

<210> 9 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Ala Phe Thr Arg Ala Leu Glu Tyr Leu 

5 

<210> 10 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 10 

Asp Tyr Asn Cys His Val Asp Leu lie 

5 
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<210> 11 
<211> 10 
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<212> PRT 

<213> Homo sapiens 
<400> 11 

He Phe Pro Leu Thr Glu Glu Leu Trp Leu 
5 10 

<210> 12 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 12 

Asp Tyr He Cys Pro Asn lie Trp Leu 

5 

<210> 13 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 13 

Glu Tyr Gly Gin Tyr Ser Val Gly Gly He 

5 10 

<210> 14 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 14 

Ala Tyr Arg Glu Phe Glu Ser Ala He 
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<210> 15 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 15 

Leu Phe Arg Arg Gin Leu Ala lie Pro Leu 

5 10 

<210> 16 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Glu Tyr Glu Glu Trp Ser Glu Asp Pro lie 

5 10 

<210> 17 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 17 

Lys Tyr Lys Pro Tyr Glu Glu Ala Leu 

5 

<210> 18 
<211> 10 
<212> PRT 

<213> Homo sapiens 
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<400> 18 

Arg Tyr Ser Gin Tyr Leu Asp Arg Gin Leu 
5 10 

<210> 19 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 19 

Thr Phe Glu Lys Ala Leu Asn Ala Gly Phe 
5 10 

<210> 20 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 20 

Asp Phe Lys Gin Asp Ser Ser Lys Glu Leu 
5 10 

<210> 21 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 21 

Asp Tyr Pro Glu His Val Cys Glu Val Leu 
5 10 



<210> 22 
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<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 22 

Asp Phe Arg Gly Tyr Cys Tyr Val Glu Phe 

5 10 

<210> 23 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 23 

Glu Phe Lys Glu Glu Lys Ser Ala Leu 

5 

<210> 24 
<211> 9 
<212> PRT 

<2I3> Homo sapiens 
<400> 24 

Pro Phe Ser Cys Thr Lys Glu Glu Leu 

5 

<210> 25 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 25 

Trp Leu His Asp Glu lie Ser Met Ala 
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<210> 26 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 26 

Ser Leu Phe Arg Arg Gin Leu Ala He 
5 

<210> 27 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 27 

Leu Leu Gin Ala Glu Ala Pro Arg Leu 
5 

<2I0> 28 

<2I1> 9 

<212> PRT 

<2I3> Homo sapiens 

<400> 28 

Arg Leu Ala Glu Tyr Gin Ala Tyr He 
5 



<210> 29 
<2n> 9 
<212> PRT 
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<213> Homo sapiens 
<400> 29 

Leu Leu Ala Met Glu Arg His Gly Val 
5 

<210> 30 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 30 

Asn Val Tyr Asp Tyr Asn Cys His Val 
5 

<210> 31 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 31 

Lys Met Ser Glu lie Phe Pro Leu Thr 
5 

<210> 32 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 32 

Trp Leu Glu Tyr Gly Gin Tyr Ser Val 
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<210> 33 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 33 

Ser Val Phe Glu Arg Ala Leu Ser Ser Val 

5 10 



<210> 34 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 34 

Ala Leu Leu Gin Ala Glu Ala Pro Arg Leu 

5 10 



<210> 35 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 35 

Lys lie Gly Asp Pro Ala Arg lie Gin Leu 

5 10 



<210> 36 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 36 
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He Gin Leu He Phe Glu Arg Ala Leu Val 
5 10 

<210> 37 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 37 

Gin Leu He Phe Glu Arg Ala Leu Val 
5 

<210> 38 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 38 

Asp Leu Trp He Arg Tyr Ser Gin Tyr Leu 
5 10 

<2I0> 39 
<2I1> 9 
<212> PRT 

<213> Homo sapiens 
<400> 39 

Ala Leu Trp Ser Arg Tyr Leu Leu Ala 
5 

<210> 40 
<211> 10 
<212> PRT 

<213> Homo sapiens 
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<400> 40 

Ala Leu Trp Ser Arg Tyr Leu Leu Ala Met 

5 10 

<210> 41 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 41 

Tyr Leu Leu Ala Met Glu Arg His Gly Val 

5 10 

<210> 42 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 42 

Ala Leu Asn Ala Gly Phe He Gin Ala Thr 

5 10 



<210> 43 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 43 

Tyr Leu Asp Tyr Leu Arg Arg Arg Val 

5 



<210> 44 
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<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 44 

He Met Thr Arg Gly Asn Ala Lys Tyr Ala 
5 10 

<210> 45 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 45 

Asn Met Trp Leu GIu Tyr Tyr Asn Leu 
5 

<210> 46 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 46 

Val Leu His Asp Ser Ser Lys Asp Ser lie 
5 10 

<210> 47 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 47 

Ser He Thr Val Phe Val Ser Asn Leu 
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<210> 48 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 48 

Ser Met Gin Glu Pro Asp Thr Lys Leu 

5 

<210> 49 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 49 

Lys Ser Val Glu Gly Arg Pro Met Phe Val 

5 10 

<210> 50 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 50 

Lys Val Phe Arg Tyr Ser Thr Ser Leu 

5 



<210> 51 
<21I> 9 
<212> PRT 
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<213> Homo sapiens 
<400> 51 

Met Leu Leu Pro Gin Thr Tyr Gly Ala 



<210> 52 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 52 

Lys Met Ser Asn Ala Asp Phe Ala Lys Leu 



<210> 53 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Phe, Tyr, Met or Trp. 
<220> 

<221> VARIANT 
<222> 10 

<223> Xaa is Phe, Leu, He, Trp or Met. 
<400> 53 

Val Xaa Asp Tyr Asn Cys His Val Asp Xaa 



5 



5 



10 



5 



10 
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<210> 54 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
5 <220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Phe. Tyr, Met or Trp. 
<220> 

10 <221> VARIANT 

<222> 10 

<223> Xaa is Phe, Leu, He, Trp or Met. 
<400> 54 

Leu Xaa Glu Lys Ala Val Lys Asp Tyr Xaa 
15 5 10 

<210> 55 
<211> 9 
<212> PRT 
20 <213> Artificial Sequence 

<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Phe, Tyr, Met or Trp. 
25 <220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Phe, Leu, He, Trp or Met. 
<400> 55 
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Asn Xaa Asn Lys Ala Leu Gin Gin Xaa 

5 



<210> 56 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Phe, Tyr, Met or Trp. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Phe, Leu, lie, Trp or Met. 
<400> 56 

Ala Xaa He Asp Phe 01 u Met Lys Xaa 
5 



<210> 57 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Phe, Tyr, Met or Trp. 
<220> 

<221> VARIANT 
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<222> 10 

<223> Xaa is Phe, Leu, lie, Trp or Met. 
<400> 57 

Asp Xaa Val Glu He Trp Gin Ala Tyr Xaa 

5 10 



<210> 58 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Phe, Tyr. Met or Trp. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Phe, Leu, lie, Trp or Met. 
<400> 58 

Asp Xaa Leu Arg Arg Arg Val Asp Xaa 

5 



<210> 59 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<222> 2 
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<223> Xaa is Phe, Tyr, Met or Trp. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Phe, Leu, He, Trp or Met. 
<400> 59 

Ala Xaa Thr Arg Ala Leu Glu Tyr Xaa 

5 



<210> 60 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22I> VARIANT 
<222> 2 

<223> Xaa is Leu, Met, Val, He or Gin. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Val or Leu. 
<400> 60 

Trp Xaa His Asp Glu He Ser Met Xaa 
5 



<210> 61 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Leu, Met, Val, He or Gin. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Val or Leu. 
<400> 61 

Ser Xaa Phe Arg Arg Gin Leu Ala Xaa 

5 



<210> 62 
<211> 9 
<212> PRT 

<2I3> Artificial Sequence 
<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Leu, Met, Val, lie or Gin. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Val or Leu. 
<400> 62 

Leu Xaa Gin Ala Glu Ala Pro Arg Xaa 

5 



<210> 63 
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<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> VARIANT 
<222> 2 

<223> Xaa is Leu, Met, Val, He or Gin. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Val or Leu. 
<400> 63 

Arg Xaa Ala Glu Tyr Gin Ala Tyr Xaa 
5 



<210> 64 
<211> 9 
<2I2> PRT 

<213> Artificial Sequence 
<220> 

<22I> VARIANT 
<222> 2 

<223> Xaa is Leu, Met, Val, lie or Gin. 
<220> 

<221> VARIANT 
<222> 9 

<223> Xaa is Val or Leu. 
<400> 64 

Leu Xaa Ala Met Glu Arg His Gly Xaa 
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